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Introduction 
Adolescence is recognized as a period in which individuals initiate and experiment with 
substance use, such as smoking. Because of the addictive nature of nicotine adolescents who 
experiment with cigarette smoking are at high risk to develop a regular smoking pattern and to 
continue smoking in young adulthood. Thus, preventing young people from starting to smoke will 
prevent them from having a higher risk for the smoking-related health problems in the future. 
Therefore, in this thesis, the focus is on understanding why adolescents initiate smoking. The 
detrimental consequences of smoking in combination with the high prevalence of juvenile smoking 
underlines the importance and necessity to focus on the early phases of adolescent smoking, in 
particular in the Netherlands. In the following subparagraphs we will address these three major issues.  
Consequences of Smoking 
Tobacco has been used for centuries in our world and is produced from the dried leaf of the 
tobacco plant ‘Nicotiana’. To give it a distinctive taste the leaves are cut and mixed with other sorts of 
tobacco, and to improve the taste and smell other products (such as honey, peppermint, etc) are usually 
added. Because of the addictive nature of nicotine one can become both physically and 
psychologically dependent and, therefore, likely to develop a regular smoking pattern. It has been 
demonstrated that the adolescent’s brain is more vulnerable for nicotine than that of adults because of 
continuing brain development in the teenage years (e.g., Altman & Bayer, 1990; Colby, Tiffany, 
Shiffman, & Niaura, 2000; U.S. Department of Health and Human Services, 1997). Studies also 
indicate that symptoms of tobacco dependence already exist in youngsters after very little exposure, 
and that these symptoms can occur in children as young as 12 and 13 years of age (e.g., DiFranza et 
al., 2004a; DiFranza et al., 2002).  
Since 1964 it has been widely recognized that tobacco use is related to health problems and, 
since that time, tobacco use is seen as an important public health issue with a significant impact on 
disease and mortality (Blum, Solberg, & Wolinsky, 2004). The majority of smokers will not 
experience health problems immediately after the initiation of smoking, but will experience the 
adverse health consequences during their middle age (defined by epidemiologists as age 35 to 69 
years), due to a 25 to 30-year delay between onset of smoking and the development of serious diseases 
(WHO, 2004). The World Health Organization (WHO) reported that tobacco use is the fourth most 
common risk factor for disease and the second major cause of death in the world (WHO, 2005). More 
than 4,000 toxic or carcinogenic chemicals have been identified in tobacco smoke (WHO, 2005). It 
was shown that smoking (including passive smoking) is a major risk factor for the development of and 
death from several forms of cancer (e.g., cancer in the lungs, intestines, stomach, cervix, pancreas, 
kidneys, larynx, esophagus, mouth, and bladder), pulmonary and respiratory diseases (e.g., COPD, or 
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asthma), cardiac diseases, and vascular diseases (WHO, 2005). In addition, smoking has negative 
effects on fertility rates and pregnancy (Spijkerman, 2005). Maternal smoking during pregnancy 
increases the risk for disease and death in the infant, including, for example, respiratory problems and 
the sudden infant death syndrome (e.g., DiFranza, Aligne, & Weitzman, 2004b). Overall, smoking is 
related to a decrease in the quality of life. Besides the many health problems that are caused by 
smoking, the economic costs are equally devastating (WHO, 2005).      
Prevalence of Smoking 
The prevalence of smoking varies considerably in different parts of the world (WHO, 2003). 
In the European region, USA and Canada there is currently a decrease in smoking prevalence. In 
countries in Asia, North Africa and Latin America the smoking prevalence continues to increase and 
there is a shift towards the initiation of smoking in increasingly younger children. In most countries in 
Africa there is a low prevalence of smoking (below 20%), with no evidence for an increase in 
smoking-related diseases. However, about a decade ago the tobacco industry started to shift their 
interest from Western countries to the developing regions, where the tobacco companies are not (yet) 
limited by governmental and public actions to control the use of tobacco. As a result, the smoking 
prevalence in the African continent is expected to increase in the near future. Specifically with respect 
to the prevalence of smoking among youth, one in five of young teenagers (aged 13-15 years) 
worldwide already smokes (WHO, 2002). Every day, all over the world, between 80,000 and 100,000
children start smoking and, of these adolescents who start smoking, about 50% continue to smoke for 
the coming 15 to 20 years. Compared with other European countries, adolescents in the Netherlands 
appear to be somewhere in the middle of the ranking order (Ketelaars, 2003; Spijkerman, 2005).  
In the Netherlands, the lifetime smoking prevalence rates (Stivoro, 2004) show a sharp 
increase in the adolescent years; i.e. among the 10-year-olds few youngsters have smoked (13% have 
smoked once or more), whereas among 13-year-olds 35% have smoked, and for 15 and 17-year-olds 
these rates increase to 59% and 69%, respectively. The prevalence of daily smoking increases from 0% 
for 10-year-olds, to 1% for 12-year-olds, 3% for 13-year-olds, 26% for 15-year-olds, 28% for 17 
years, and up to 30% for 19-year-olds. A small decrease in smoking rates in the Netherlands has 
occurred since 2002 (see Figure 1; Spijkerman, 2005). Compared to the rates during the past 10 years, 
the rates in 2004 show that a higher number of young individuals has never smoked, and a fewer 
number of youngsters smokes on a daily basis or even on a monthly basis. However, this recent 
decrease among Dutch youth may be a temporary trend and does not necessarily imply that this will 
result in a steady decrease in the prevalence rate of smoking in the long term. Moreover, this trend to 
decrease does not apply to adolescents in the age groups 10 to 12 years and 15 to 16 years (Zeeman, 
2005). Therefore, preventing adolescents from starting to smoke remains a very important issue. 
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Figure 1 
Smoking Prevalence (Lifetime, Past 4 Weeks, and Daily) among Dutch Youth Aged 10 to 19 Years 
Policy and Prevention of Smoking
Although efforts have been made to decrease the prevalence of smoking by means of a broad 
range of policies and activities, this is not done worldwide. Countries vary considerably in their ways 
of dealing with and sustaining tobacco control strategies to reduce tobacco use, and also in their 
progress against tobacco use (WHO, 2003). For example, strategies used to decrease smoking 
prevalence in various countries include: tobacco tax and price increases, bans on direct and indirect 
tobacco advertising, large and clear graphic health messages on tobacco packages, school-based 
educational interventions, family-based interventions, community interventions, mass media/public 
education, and smoke-free environments in all work and public places (Lantz et al., 2000; WHO, 
2003).
In the Netherlands, prevention of smoking among the Dutch population generally focuses on 
three aspects: 1) preventing young people from starting to smoke, 2) encouraging and helping smokers 
to quit smoking, and 3) decreasing passive smoking by encouraging smokers not to smoke in the 
vicinity of nonsmokers. The necessity of focusing on the first aspect was identified in 1957 by the 
Dutch Minister of Social Affairs. In 1964 the first school prevention program was conducted 
(Willemsen, 1997) and, nowadays, most secondary schools apply some type of structural prevention 
program to prevent and discourage adolescents from starting to smoke (Spijkerman, 2005). For 
example, school programs have been developed and implemented to increase the adolescent’s 
knowledge on the consequences of smoking, and to enhance the individual’s self-efficacy by teaching 
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adolescents skills to resist peer pressure. Schools have also recently established agreements with their 
students not to smoke. Further, since 1995 the Dutch Foundation on Smoking and Health started radio 
and television campaigns directed against smoking. To discourage adolescents from starting to smoke 
mass-media prevention campaigns focus on changing the negative image of nonsmokers among 
adolescents into a more positive image.  
Some issues need to be discussed regarding some of the prevention programs that have been 
implemented in the Netherlands. First of all, the actions undertaken at school and by mass-media 
prevention campaigns did not seem to result in a serious decline in the smoking prevalence rates 
among Dutch adolescents. Second, findings from some Dutch experimental and interventional studies 
(e.g., Ausems, 2003; Dijkstra, 1998) showed that prevention programs could be more effective in 
preventing adolescents from smoking, but that these programs were never implemented on a large 
scale. Third, in many cases, prevention programs have been implemented before they were thoroughly 
evaluated and tested. For example, the effectiveness of the Dutch school prevention program ‘Healthy 
School and Drugs Project’ was investigated after it was implemented on the national level. In 2002, 
Cuijpers, Jonkers, De Weerdt and De Jong reported that, although this project increased the 
knowledge of adolescents about tobacco resulting in adolescents being aware of the dangers of 
cigarette smoking, it had no effect on the individual’s self-efficacy concerning the use of tobacco or on 
actual smoking onset. Thus, before prevention programs are implemented on a large scale, they should 
be appropriately tested and evaluated. Furthermore, it has been suggested that prevention can only be 
effective when it is based on empirically-tested theories on smoking onset. Fourth, the focus in the 
Netherlands has been less on involving parents or on including a family-based approach in prevention 
programs. As far we know, only one campaign called ‘Children Copy’ (in Dutch called ‘Kinderen 
Kopiëren’) has made adults, especially parents, aware that 
their children may copy their behavior. Lantz and 
colleagues (2000) suggested that a comprehensive 
approach including multiple prevention programs in which 
communities, families, parents and peers are involved 
might be most effective in preventing adolescents from 
smoking. 
Besides prevention programs, actions by the 
government have aimed to decrease the smoking 
prevalence in the Netherlands. Since 2002, governmental 
actions that might have contributed to the recent 
decreasing trend of smoking among the Dutch population, 
include: prohibition of tobacco sales in governmental 
institutions, prohibition of selling tobacco to children 
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younger than 16 years of age, employer’s liability to ensure that employees are not confronted with 
tobacco smoke, prohibition of tobacco sales of small-sized packages, smoking prohibition in all public 
transport, obligation of manufacturers to display new health warning messages on the packaging of all 
tobacco products, prohibition of tobacco marketing and sponsoring, prohibition of tobacco marketing 
in newspapers and magazines, prohibition of supplying tobacco products for free, and an increase in 
taxes on tobacco products (Prins & Willemsen, 2004; for more information on the Dutch tobacco 
control strategies see WHO, 2003). Besides these governmental actions, an intensive ‘quit 
smoking’campaign was launched end 2003/begin 2004 (Spijkerman, 2005). 
In conclusion, besides the existing governmental actions, and local and national school-based 
prevention programs, new efforts are still needed to reduce smoking among Dutch adolescents. With 
respect to the existing prevention campaigns, the effectiveness could be increased when we more 
clearly understand how the family, parents, peers and personal characteristics affect smoking in Dutch 
adolescents. Such insights could then be addressed and incorporated in future prevention programs.  
Necessity of research on smoking 
The addictive nature of nicotine, the negative health consequences of smoking, the high 
smoking rates among youths, and the lack of evidence for the effectiveness of current smoking 
prevention campaigns in the Netherlands stress the need for research on the precursors of adolescent 
smoking. The majority of the adolescents who undertake risk behavior do not do this in isolation but in 
social settings, such as parties, on the street, when going out to pubs and discos, and in social groups 
such as with friends, classmates, acquaintances or intimate partners. A variety of environmental 
influences are important in the adolescent’s development of smoking. Bronfenbrenner's ecology of 
human development theory (Bronfenbrenner, 1976; Bronfenbrenner, 2005; see also review by 
Reifsnider, Gallagher, & Forgione, 2005) suggests that the influence of the environment could be 
divided into four important contexts/systems: the microsystem (e.g., family, peers, and school), the 
mesosystem (e.g., interrelations among microsystems), the ecosystem (e.g., neighborhood, 
community), and the macrosystem (e.g., cultural patterns) (see also Ennett et al., 2006). In this thesis, 
we will focus on the microsystem of the environment. Youngsters’ cognition and behavior are affected 
by a variety of important persons in their immediate environment that function as sources of 
socialization influences, such as parents and family members, peers, siblings, schoolmates, best 
friends, and cluster of close friends. Of these persons, parents and peers receive the greatest amount of 
attention.  
Parents play a major role during the life of their children and spend much time with their 
children during childhood, although a shift can be seen in adolescence (Larson, Richards, Moneta, 
Holmbeck, & Duckett, 1996). During adolescence the time and energy spent in peer relationship 
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increases in concordance with a decrease in time spent with parents and family (Larson et al., 1996). 
However, this decrease does not mean that parents are no longer important in the life of the 
adolescent. Adolescents still value maintaining a good relationship with their family, and parents 
remain important in the social and personal lives of adolescents (Dekoviü & Meeus, 1997; Parke & 
Ladd, 1992). Thus, both peers and family are a source of influence on the development of the 
adolescent and play a role in adolescents’ smoking initiation, experimentation and continuation (see 
also reviews of Avenevoli & Merikangas, 2003; Darling & Cumsille, 2003; Kobus, 2003). The role of 
peers, however, has been more extensively studied than the role of the family environment and 
therefore we know little about how parents influence adolescents’ smoking (Engels, 2000). For 
example, a question that remains unanswered in the literature, is whether parental actions have the 
same effect on the smoking behavior of younger and older siblings from the same family.  
Although empirical evidence underscores the relevance of peers and parents, we do not 
entirely know how they play a role in adolescents’ smoking initiation, regular smoking and 
continuation in young adulthood (see also reviews of Avenevoli & Merikangas, 2003; Darling & 
Cumsille, 2003; Kobus, 2003). Further, most of the studies on peers and parents have been conducted 
among American adolescents. Because of differences between the USA and the Netherlands in, for 
example, the social acceptation of adolescents’ smoking behavior, or costs and availability of 
cigarettes, these findings may not be generalizable to the Dutch situation (Elling-De Boer, 1999). In 
addition, many studies conducted in the USA do not focus on smoking exclusively, but treat an 
outcome as a combination of various drugs (e.g. alcohol use, smoking and illicit drug use) (Elling-De 
Boer, 1999). However, because the predictors and mechanisms may differ for each substance use, it is 
suggested that each substance use be investigated separately. In conclusion, it is important to 
understand how parents and peers play a role in the development of smoking among Dutch 
adolescents and young adults, particularly because this provides information to develop more effective 
and evidence-based smoking prevention programs in the Netherlands. 
Besides environmental influences, heredity and personal characteristics are also important in 
the adolescent’s development of smoking. Behavioral genetic studies showed that both genetic and 
environmental influences are important in predicting adolescents’ smoking initiation, experimentation 
and continuation (e.g., Boomsma, Koopmans, Van Doornen & Orlebeke, 1994; Madden, Pedersen, 
Kaprio, Kosenvuo, & Martin, 2004). Studies have identified specific genes that increase an 
individual’s risk for substance use such as smoking (Gerra et al., 2005; Hiroi & Agatsuma, 2005). 
Besides the specific genes, (genetic predisposed) personal characteristics such as the individual’s 
personality traits also increase an individual’s risk for smoking (Hiroi & Agatsuma, 2005; Terracciano 
& Costa, 2004). Social scientists have come to realize that for most human behavior and 
characteristics, genetic and environmental influences are more complementary than competitive (see 
also Legrand, McGue, & Iacono, 1999). Smoking may develop when inherited vulnerabilities combine 
additively with environmental risks to ‘push’ an individual over a putative smoking threshold 
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(Legrand et al., 1999). Thus, this implies that adolescents are born with certain characteristics but the 
environment may mediate or moderate these characteristics to a certain extent. 
In sum, empirical evidence shows that environmental and genetic influences contribute to the 
development of adolescents’ and young adult’s smoking. However, we need more in-depth research to 
unravel the complex mechanisms on how these influences play a role in adolescents’ smoking 
initiation and continuation in young adulthood. In the present thesis we are interested in the 
microsystem of the environment, focusing on both the family and peer environment and, therefore, we 
examine the influence of parents and peers on the development of smoking among youth. Further, 
besides influences from the environment, heredity and personal characteristics of the adolescent are 
also relevant in the development of smoking. Therefore, this thesis also focuses on the personality 
characteristics of the adolescent.  
Smoking Runs in the Family 
Social scientists have long argued about whether parental influences are passed on 
biologically or whether influences transmitted through the family environment are more important, 
also referred to in the literature as the ‘nature versus nurture’ debate (Legrand et al., 1999). There is 
increasing realization that both of these influences are important to explain human characteristics and 
behavior, and that it is more accurate to discuss ‘nature by nurture’ or ‘nature via nurture’ (Legrand et 
al., 1999). 
Environmental influences can be divided into shared and nonshared environmental influences 
(Plomin & Daniels, 1987). A shared environment is the environment that siblings share and experience 
in common, making siblings similar to one another (Feinberg & Hetherington, 2001). For example, 
these may be factors inside the house and within the family such as the influence of parents. The 
nonshared environment is that part of the environment that siblings do not share and experience 
uniquely, making siblings different from one another (Feinberg & Hetherington, 2001). For example, 
factors outside the household which siblings do not share such as friends, schoolmates, and peer 
groups. The nonshared environment may explain why siblings who grow up in the same family differ 
in smoking behavior. Studies which included two children from the same family (i.e., within the 
family) are able to give more insight on shared and nonshared environmental influences (Plomin & 
Daniels, 1987). Findings of behavioral genetic studies showed consistently that adolescent smoking 
initiation is explained by genetic and shared environmental influences, although a larger proportion of 
the contribution is explained by shared environmental influence rather than genetic influence 
(Boomsma et al., 1994; Han, McGue, & Iacono, 1999). The continuation of smoking, as well as 
nicotine dependence, was shown to be explained more by genetic influences and a proportion by 
nonshared environmental influence (Madden et al., 2004; True et al., 1997; Vink, Willemsen, & 
Chapter 1 - Introduction 
17
Boomsma, 2005). In conclusion, shared environmental influences play an important role in initiation 
and experimentation but not in dependence and continuation (Kendler, Neale, Sullivan, Corey, 
Gardner, & Prescott, 1999; Maes et al., 2004). The role of shared environmental influences underscore 
the relevance of focusing on factors inside the house and within the family, and emphasizes the 
importance of investigating the role of family and parents on the early phases of adolescent’ smoking. 
Most of the studies investigating family environment and adolescent smoking compare 
families with each other (between-families), mainly including one adolescent in each family. Plomin 
and Daniels (1987) and Dunn (1988) suggested that these between-family designs, which consider 
outcomes for only one child in the family, may not adequately capture the often striking differences in 
individual development between children within the same family. Therefore, including two adolescent 
siblings from the same family will provide additional and new insights into whether smoking runs 
within families. In this thesis, data from a full family design was included; i.e families that participated 
in the main project (‘Family and Health’) described in this thesis consisted of a mother, father and two 
adolescent children aged between 13 and 16 years old. Using a full family design enables to address 
issues that have hardly been studied in previous research on smoking. Two of the issues that will be 
addressed in this thesis are the different perspectives of family members within the same family, and 
the differentiation between the effects on the older and younger children within the same family. The 
following subparagraphs will discuss why it is important to take these two issues into account in this 
area of research.   
Different Perspectives within a Family 
There is evidence that parental and youth perceptions of parental behaviors are often 
discordant, and, of the two, youth reports have been shown to be more predictive of youth behavior 
(e.g., Fuligni & Eccles, 1993). Therefore, the vast majority of studies on family environment (e.g., 
parenting) and adolescent smoking apply a single informant method (e.g., child or mother). However, 
there is growing evidence that multiple perspectives are essential to gain a more complete picture on 
ongoing processes in families.   
In the few multiple informant studies that do exist, the father or the siblings are often not 
included and their perspectives are not taken into account. For family environment measures it is 
important to include multiple perspectives (i.e., target child, mother, father and sibling) for the 
following reasons (see also review Holmbeck, Li, Schurman, Friedman & Coakley, 2002). First, when 
failing to find an association using a single source method one will probably conclude that the 
predictor is not related to the outcome, but this may be the wrong conclusion. A multiple informant 
method can provide more information and may make conclusions more robust. Second, using multiple 
perspectives, common method variance (which may result in shared rater bias) may be avoided. 
Finally, to assess certain behaviors, some reporters are more valid and reliable than others. In this 
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thesis, to explore most of the research questions formulated in this thesis, we employed a multiple 
perspective approach.  
Sibling Differences 
Including both the older and younger sibling of the same family in a study offers certain 
advantages. First, the advantage of two siblings participating in a study is to explore whether the 
effects of parents and peers are different for older and younger adolescents within the same family. In 
other words, this design allows to investigate the specific effects on each child (for example, the effect 
of parenting targeted at child 1 on the development of child 1) within the same family. Darling and 
Cumsille (2003) describe how the same parent behavior can have different effects when the child is at 
different ages. For example, a younger child is more likely to obey strict curfews and parental 
supervision because it is developmentally appropriate, whereas an older sibling is more likely to react 
with hostility and rebellion to the same strict curfews and parental supervision. Besides age, another 
factor that may play a role in how the same parent behavior can exert different effects within the same 
family, is the birth order. Although birth order and age effects are entwined, birth order on its own 
may also be important. For example, because of birth rank, older siblings within the family often feel 
closer to their parents, may be more susceptible to their parents’ values, wishes and standards (Kagan, 
1971; Sulloway, 1995), and are more likely to obey parental authority. Younger siblings, however, 
tend to be more rebellious, feel less close to their parents, and are more likely not to obey parental 
authority (Rohde, Atzwanger, Butoskaya, Lampert, Mysterud, Sanchez-Andres, & Sulloway, 2003). 
This thesis examines whether the effects of environmental factors (e.g., parents and peers) and the 
individual’s personality characteristics on adolescents’ smoking, differ between older and younger 
siblings.  
Second, besides examining the specific effect, including both siblings in the study also allows 
to examine cross-effects on the siblings (for example, the effect of parenting targeted at child 1 on the 
development of his/her sibling) (Feinberg, Neiderhiser, Simmens, Reiss, & Hetherington, 2000; Reiss 
et al., 1995). In some situations, the latter may even result in a sibling barricade effect. This means that 
the effect of parenting targeted at child 1 will then result in opposite effects in the development of 
his/her sibling (child 2) compared to the target child (child 1) (Feinberg et al., 2000; Reiss et al., 
1995). In this thesis, we examined the specific effects as well as the cross-effects of parenting.    
The Impact of Parents 
In recent years, the effects of parents on their adolescents’ smoking behavior have been 
studied more intensively than before (see also Avenevoli & Merikangas, 2003; Darling & Cumsille, 
2003). Results show that parents play a role in adolescents’ smoking through parenting practices and 
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their own smoking behavior (Engels, 2000). An important shortcoming of previous studies is that the 
majority did not include both the mother and father in one study but examined the effects of both 
parents separately. Therefore, little is known about whether fathers and mothers differ in the way they 
approach or undertake actions to prevent adolescents from smoking, and whether mothers and fathers 
have different effects on their children. Using a full family design enables us to differentiate in this 
thesis between the effects of mothers and fathers on adolescent smoking. 
Another important issue to address in this thesis is that most of the studies have investigated 
the direct influences of parental factors on adolescent smoking; however, parents may also indirectly 
influence adolescent smoking. The indirect influence means that the influence of parents on adolescent 
smoking is mediated by other factors. In this thesis we focus on two important theories that are 
relevant to explain how these direct and indirect mechanisms of the parents influence adolescents’ 
development of smoking. First, parents may directly influence their offspring’s behavior through their 
own smoking habits. This can be explained by the Classic modeling theory (Bandura, 1977, 1986) and 
Akers’s social learning theory (Akers, 1979). These two theories assume that adolescents engage in 
smoking by direct conditioning, observation, imitation or modeling of others who are smoking (Flay et 
al., 1994). Adolescents observe and imitate, consciously and unconsciously, the behavior of important 
others in their direct environment and, thus, parents may function as role models for their offspring. In 
other words, adolescents imitate the smoking behavior of parents.  
Second, parents may also have an indirect influence on adolescents’ smoking. Petraitis, Flay 
and Miller (1995) suggest that parental factors may affect the development of smoking-specific 
cognitions that, in turn, affect smoking onset in adolescents. The Theory of Planned Behavior (TPB) is 
a theory designed to predict and explain human behavior in specific contexts (Ajzen, 1991). In terms 
of smoking, the TPB postulates that smoking-related cognitions (i.e. self-efficacy, attitudes, and social 
norms) predict intentions to start smoking, and intentions, in their turn, predict actual engagement in 
smoking. Studies showed that TPB can be applied to predict adolescents’ smoking (e.g., De Vries, 
Backbier, Kok, & Dijkstra, 1995; Flay et al., 1994). When adolescents have a positive attitude towards 
smoking, low levels of self-efficacy to resist smoking, and experience high pro-smoking social norms, 
they have a stronger intention to smoke and a higher risk to actually engage in smoking. Flay et al. 
(1994) extended the TPB by including peer and parental smoking as distal factors and they showed 
that parental smoking indirectly influences adolescents’ smoking through the smoking-related 
cognitions. We assume that the same mechanism may also apply for parenting showing an indirect 
influence on adolescent smoking through smoking-related cognitions; however, this has not yet been 
investigated. Therefore, this present thesis will focus on both the direct effects and the indirect effects 
of parental factors (e.g., parenting and parental smoking) on adolescent smoking.  
Furthermore, parenting can be distinguished in terms of general and smoking-specific 
parenting. Most studies have investigated the impact of general parenting on adolescents’ smoking 
and, surprisingly, smoking-specific parenting has rarely been investigated. The necessity of including 
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both of these parenting practices, as well as parental smoking, in research on parental factors are 
discussed in the following subparagraphs.  
General Parenting     
Research on general parenting dimensions has indicated that parenting can be divided into two 
dimensions: support and control (Baumrind, 1989; Darling & Steinberg, 1993; Macoby & Martin, 
1993). The support dimension refers to the affectionate and loving behavior of the parent towards their 
child. Parents who support and have a secure and strong/tight relationship with their children, give 
their children the security that they are worth loving and caring (Bowlby, 1973). When the children 
grow older they will have more self-confidence (Bowlby, 1982). If parents have a positive, supportive 
and stimulating relationship with their child, it decreases adolescents’ likelihood to smoke. The 
control dimension of general parenting varies from supervision and monitoring to more manipulative 
suppressing control (Baumrind, 1989). Studies with American samples indicate that parents who 
monitor their children have a lower risk that their children will start smoking (Duncan, Duncan, 
Biglan, & Ary, 1998; Simons-Morton, Crump, Haynie, Saylor, Eitel, & Yu, 1999). The impact of the 
more manipulative suppressing way of controlling offspring behaviors (i.e., psychological control) on 
adolescents’ smoking is hardly investigated. Examining Dutch and Swedish samples, Engels, 
Finkenauer, Kerr and Stattin (2005) reported that higher levels of psychological control were related to 
higher levels of smoking onset, but only in boys.  
In sum, ample studies suggest that adolescents who do not smoke are more likely to have 
parents who support and control them without using psychological, manipulative strategies (e.g., 
Chassin, Presson, Todd, Rose, & Sherman, 1998; Cohen, Richardson, & La Bree, 1994; Duncan et al., 
1998; Simons-Morton et al., 1999). This thesis will focus on the indirect and direct effects of general 
parenting dimensions on adolescent smoking initiation. 
Smoking-specific Parenting 
Smoking-specific parenting, also anti-smoking socialization, might discourage or prevent 
children from smoking uptake (Chassin et al., 1998). Smoking-specific parenting practices include 
setting rules not to smoke at home, establishing a non-smoking agreement with their children, warning 
children about the negative consequences of smoking, and discussing smoking-related topics 
(Fearnow, Chassin, Presson, & Sherman, 1998). Smoking-specific parenting practices may be an 
important component of public health campaigns to discourage adolescent smoking, since it is easier 
to achieve a change in parents’ smoking-specific parenting practices than to change parents’ global 
parenting practices (Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001).  
Only a few studies have examined parents’ smoking-specific parenting practices, and these 
studies mostly employed a cross-sectional design. Findings showed when parents establish rules not to 
smoke at home, warn their children about the risks of smoking, and punish their children when they 
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smoke, the children are less likely to start smoking (Clark, Scarisbrick-Hauser, Gautam, & Wirk, 
1999; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). However, longitudinal studies are 
needed to gain more insight into the effects of smoking-specific parenting practices on the 
development of smoking. In this thesis, we gathered longitudinal data to address this issue. Another 
shortcoming of previous studies is that they only looked at the smoking-specific parenting practices of 
the mothers and/or stepmothers or parents in general (combining mothers and fathers). There is little 
information about whether differences exist in smoking-specific parenting practices of the mothers 
compared to the fathers. Another issue is that studies on smoking-specific parenting practices have 
solely focused on whether parents undertake smoking-specific parenting practices and whether this is 
protective for adolescent smoking. These studies, however, neglect the important aspect on how these 
smoking-specific parenting practices are valued and appreciated by both adolescents and parents. 
There are ambiguous findings on the effect of the frequency of smoking-specific communication 
between parent and adolescent, implying that this may not be a protective factor (e.g., Ennett et al., 
2001). To identify how parents can protect their children from smoking we suggest to also take into 
account (besides whether parents and adolescents have smoking-related discussions) how these 
discussions take place and the timing of these discussions. We need to understand how these anti-
smoking messages are delivered to adolescents. For example, whether or not adolescents and parents 
frequently discuss smoking-related issues may be less important than how they do it, i.e. whether such 
discussions take place in a constructive and respectful manner. Thus, in this thesis we also examine 
whether the quality and timing of parent-adolescent communication about smoking-related matters are 
important when preventing and discouraging adolescents from smoking.  
In sum, this thesis will focus on whether various smoking-specific parenting practices prevent 
adolescents from smoking, whether there are differences between the effects of mothers and fathers, 
and whether the quality and timing of smoking-specific communication need to be taken into account 
in research on smoking.     
General and Smoking-specific Parenting Entwined 
Further, on a theoretical level, it is plausible to assume that parental smoking communication 
and general parenting practices are related (Darling & Steinberg, 1993; Fearnow et al., 1998). Parents 
who control their adolescent’s activities in general will be more likely to also control their 
adolescents’ smoking, for instance, by communicating with their children about smoking-related 
issues. However, not much is known about how these general parenting practices are related to 
smoking-specific parenting practices. We assume that parental warmth and control are basic 
characteristics on which smoking-specific parenting may be built. Smoking-specific parenting will be 
undertaken mainly in early and mid-adolescence. Further, the effect of smoking-specific parenting 
practices on adolescent smoking may depend on general parenting practices and, therefore, general 
parenting practices may also function as an important moderator. These issues have not yet been  
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investigated in research on smoking and, thus, this thesis will examine whether the association 
between general parenting and adolescent smoking is mediated by smoking-specific communication.  
Parental Smoking  
 Adolescents with parents who smoke are more likely to smoke compared to adolescents with 
nonsmoking parents (e.g., Conrad, Flay, & Hill, 1992; Engels, Knibbe, & Drop, 1999a; Vink, 
Willemsen, Engels, & Boomsma, 2003a). This thesis focuses on the effect of the current smoking of 
parents on adolescent smoking. Further, it is often assumed that what parents do is more important 
than what they say (Henriksen & Jackson, 1998). For example, if parents are smokers themselves but 
tell their child that smoking is harmful and therefore they are not allowed to smoke, this will probably 
be an ambiguous message for the child. Our assumption is that this child will have a higher risk to 
smoke compared to a child who receives a clear message not to smoke. It is reasonable to expect that 
smoking parents will engage less in anti-smoking behavior compared to non-smoking parents, because 
smoking parents may perceive themselves and worry that their child will perceive them as a poor 
source for an anti-smoking message. A popular parenting book by Elkind (1993) advises only parents 
who do not smoke to communicate with their children about the consequences of smoking (Henriksen 
& Jackson, 1998). In sum, it can be argued that parents who smoke can do little to discourage their 
children from smoking and the only way to discourage their children is to quit smoking themselves; 
few studies have investigated whether or not this is true. Henriksen and Jackson (1998) showed that if 
parents do smoke, anti-smoking socialization still has an effect on adolescents’ smoking behavior 
although the effect is smaller than the effect of anti-smoking socialization of non-smoking parents. 
This thesis addresses the issue whether smoking parents are unable to prevent adolescents from 
smoking by undertaking parenting practices. We focus on whether parental smoking moderates the 
relation between smoking-specific parenting practices and adolescent smoking, and whether the 
association between parental smoking and adolescent smoking is mediated by smoking-specific 
parenting practices.  
The Role of Peers 
 From a theoretical point of view it is often assumed that peers are the most consistent, and 
predominant risk factor for the initiation and maintenance of smoking among adolescents (Avenevoli 
& Merikangas, 2003). Young people show a strong need for social approval, group membership and 
close friends (e.g., Hartup, 1996), and teenagers are in general more susceptible to conform to 
prevailing norms than in any other period (Finkenauer, Engels, Meeus, & Oosterwegel, 2002). 
Adolescents with smoking peers are more likely to initiate and maintain smoking because smoking 
peers increase the availability of cigarettes and tobacco, provide role models for cigarette smoking, 
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establish smoking as the norm, and create the perception that smoking cigarettes might increase social 
acceptance (Simons-Morton, Haynie, Crump, Eitel,  & Saylor, 2001). 
Peers have been measured in several ways: peer groups, one’s best friend, the group of closest 
friends (i.e., friendship group), intimate partner and, to a lesser extent, siblings (Avenevoli & 
Merikangas, 2003). Surprisingly, within the group of peers, the influence of siblings on smoking has 
hardly been studied. We assume that siblings are potentially significant sources of influence because 
siblings have a dual status; not only are they family members, but in many cases they are also peers 
(Bard & Rodgers, 2003). Close-in-age siblings spend time together both inside and outside the house 
and, therefore, may be seen as important role models for the adolescent. A close-in-age sibling who 
smokes may facilitate availability of cigarettes and tobacco, may be seen as an important role model, 
and may serve to legitimize association with smoking others outside the family (Melby, Conger, 
Conger, & Lorenz, 1993). A review conducted by Avenevoli and Merikangas (2003) indicates that 
siblings’ smoking is related to current and lifetime smoking, but does not predict regular smoking, 
change in smoking status, maintenance or cessation of smoking. It should be stressed that there are 
substantial shortcomings in previous research on the influence of siblings. First, most studies did not 
distinguish between older or younger siblings, or only explored the influence of the older sibling on 
the younger sibling (see also review Avenevoli & Merikangas, 2003). Second, most studies could only 
provide conclusions based on the similarity of siblings’ smoking behavior, due to applying a cross-
sectional design. In this thesis we address these two issues using a longitudinal design and focusing on 
the reciprocal influence of older and younger siblings’ smoking. We examine the influence of the 
older sibling’s smoking on the younger sibling’s smoking and vice versa.  
In this thesis, besides the influence of siblings, we also focus on the influence of the best 
friends of the adolescents. An important finding in this field is that friends are relatively homogenous 
in terms of their smoking (see review by Bauman & Ennett, 1996). Simply said, smokers affiliate with 
smokers, and nonsmokers affiliate with nonsmokers. Two main processes may explain this 
homogeneity among friends: selection and influence. Selection can be divided into two mechanisms: 
selection and deselection (Engels, Vitaro, Den Exter Blokland, De Kemp, & Scholte, 2004).
Adolescents select new friends with similar opinions and behaviors (i.e., selection), but can also turn 
down engagement with potential new friends, or even break off friendships because of differences in 
opinions and behaviors (i.e., deselection). Influence refers to the fact that an individual’s behavior or 
opinions are affected by the behavior of his/her friends. Generally, prospective studies show that the 
selection processes contribute more strongly to similarity in smoking behavior between friends (see 
review by Bauman & Ennett, 1996). It is important to unravel these two processes in experimental or 
longitudinal research. In this thesis we use longitudinal data of a survey design to examine solely the 
influence process of best friends on adolescent smoking. However, a survey design has its limitations 
and, therefore, we need other designs to explore these two processes and determine the mechanisms 
underlying the selection and influence processes. In this thesis we will examine these processes using 
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different designs (i.e., survey design, experimental design and behavioral genetic design). In the 
following subparagraphs we elaborate more on the peer influence and selection processes.   
Influence Processes 
People imitate the behaviors of others often spontaneously and without being aware that they 
are modeling behavior or are functioning as a role model in social interactions. However, in some 
cases individuals intentionally model other individuals, especially when it may lead to immediate 
positive rewards (Bandura, 1977). Moreover, imitating others may offer advantages in initiating and 
maintaining social interactions with others.  
In this thesis, a longitudinal survey design was applied to examine whether adolescents initiate 
and experiment with smoking due to imitating (modeling) the smoking behavior of best friends and 
siblings. In this design we included only stable friends over time, in an attempt to investigate the effect 
of their influence on the early phases of adolescent smoking, as selection processes can not interfere in 
stable friendships. However, processes of imitation may not only explain why people start smoking, 
but also why they maintain or continue smoking in young adulthood. Further, little is known about 
whether individuals also imitate the smoking behavior of complete strangers. Individuals come in 
contact with strangers in social settings, and the influence of strangers on individual smoking behavior 
can  also be seen as peer influence. In an experimental design we were able to manipulate other factors 
that may affect this influence process and examine this process in a naturalistic setting (i.e. a bar 
setting). Besides, focusing on the influence of strangers in this design allows to disentangle the 
influence and selection processes, because selection processes could not have occurred prior to peer 
influence. Therefore, we are better able to conclude whether, in a social setting, an individual’s 
smoking is affected by imitating other people’s smoking. We assume that modeling is socially driven 
and will probably occur more in situations in which individuals feel connected with each other. Thus, 
it is more likely that an individual will imitate someone else’s behavior (e.g., smoking) when he/she 
likes that person. This thesis addresses this issue and examines whether young adults imitate the 
smoking behavior of strangers in the social environment.  
Selection Processes 
We also attempt to find an explanation for friendship selection processes by adolescents and 
young adults. A possible explanation for the occurrence of selection processes with respect to smoking 
is that genetically influenced characteristics of the individual may result in individuals selecting one 
another due to characteristics and/or similarities present at the time of the formation of the friendship 
(Rose, 2002). In other words, the genotype of an individual is linked with the environment that the 
individual creates and selects for himself/herself (White, Hopper, Wearing, & Hill, 2003). To examine 
this, a genetically informative design is required to estimate the genetic and environmental influences 
contributing to the association between peer and adolescent characteristics. This type of design will 
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provide more information on selection processes. For example, if genetic influences rather than 
environmental influences contribute to an adolescent’s peer characteristics and/or also contribute to 
the association between an individual’s peer characteristics and individual smoking then there is 
evidence that individuals select one another due to genetically predisposed characteristics/similarities. 
Behavioral genetic research on peers and smoking has only just started and an attempt has been made 
in this thesis to explore whether genetic and environmental influences contribute to the longitudinal 
association between adolescents’ peer characteristics and smoking in young adulthood.  
Adolescents’ Personality Characteristics 
Studies have indicated that individuals are characterized by a unique constellation of 
personality traits defining people the way they are and the way they behave, and explaining why some 
of them are more vulnerable to develop certain risk behavior such as smoking (Robins, John, Caspi, 
Moffitt, & Stouthamer-Loeber, 1996). Behavioral genetic studies have shown that genetic influences 
contribute to personality, but usually not more than about 50% of the total (e.g., Iervolino, Pike, 
Manke, Reiss, Hetherington, & Plomin, 2002). In other words, traits have been shown to be heritable 
(e.g., Jang, McCrae, Angleitner, Riemann, & Livesley, 1998) but also to a certain extent changeable 
because of environmental factors (e.g., Iervolino et al., 2002). Further, most of these traits have been 
shown to be generalizable across cultures (McCrae, 2001b; McCrae & Costa, 1997; Paunonen, 
Zeidner, Engrik, Oosterveld, & Maliphant, 2000; Terraciano, 2003). In conclusion, it is important to 
examine an individual’s personality in relation to the individual’s smoking behavior because this may 
lead to a deeper understanding of this behavior. 
Most personality research has a variable-centered approach, consistently identifying five 
dimensions, i.e. Extraversion, Agreeableness, Conscientiousness, Emotional stability, and Openness to 
experience (Dubas, Gerris, Janssens, & Vermulst, 2002; John, Caspi, Robins, Moffit, & Stouthamer-
Loeber, 1994). These ‘Big Five’ dimensions have mainly been studied among adults, although 
attention has recently turned toward understanding personality during childhood and adolescence 
(Graziano & Ward, 1992; Halverson, Kohnstamm, & Martin, 1994; John et al., 1994; Van Lieshout & 
Haselager, 1994). 
Few studies have examined the influence of adolescents’ personality characteristics on 
smoking, and most of them used a cross-sectional design and did not include all five personality 
dimensions. The cross-sectional study of Terracciano and Costa (2004) included all five dimensions 
and showed that adult smokers generally scored lower on Agreeableness and Conscientiousness and 
higher on Neuroticism. Findings on Neuroticism and Extraversion showed that individuals scoring 
high on Extraversion and Neuroticism have a higher likelihood to smoke, and these findings are in line 
with one of the few longitudinal studies among adolescents (Cherry & Kiernan, 1976). An explanation 
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for the finding of Extraversion is that individuals scoring high on Extraversion are sociable and would 
smoke in search of stimulation, and are more likely to engage in socially-motivated behavior such as 
smoking (Chassin, Presson, Sherman, & Edwards, 1990; Eysenck, 1980). An explanation for the 
finding of Neuroticism is that individuals who score high on Neuroticism are more likely to smoke 
because of the calming effects of smoking, and to reduce tension and anxiety (Eysenck, 1980). Deep 
inhalers are reported to form the most neurotic group (see also Forgays, Forgays, Wrzesniewski, & 
Bonaiuto, 1993a). Forgays and colleagues (1993a) showed that these findings of Extraversion and 
Neuroticism applied to both males and females. 
Besides the variable-centered approach, personality research also uses a person-oriented 
approach. This approach focuses on the patterning and organization of traits within a person. Three 
personality types have consistently been identified across different (Western) cultures, ethnic groups, 
and ages: resilients, overcontrollers, and undercontrollers (Dubas et al., 2002; Robins, John, & Caspi, 
1998). Resilients are described as intelligent, socially and academically competent, and well adjusted 
(Dubas et al., 2002). Overcontrollers are described as academically competent, having a tendency to 
be inhibited with others, and vulnerable to internalizing problems (Dubas et al., 2002). 
Undercontrollers are described as impulsive, with academic, behavioral and emotional problems, 
including more serious levels of delinquency, and at greater risk for co-morbid internalizing and 
externalizing problems (Dubas et al., 2002). In contrast with Dubas et al. (2002), Van Lieshout, Van 
Aken, and Scholte (1998) found that undercontrollers were more likely to report drug use. A person-
oriented approach has not yet been applied in personality research on smoking. In sum, we use a 
longitudinal design to focus on both the variable-centered (including the Big Five dimensions) and 
person-oriented approach in relation to smoking initiation.  
Reciprocal Influences between Environment and Adolescents 
When investigating socialization processes, both persons involved in the socialization process 
obviously affect each other. In research on smoking, reciprocal influences between parents and 
adolescents, and between peers and adolescents, have seldom been studied. Most research on smoking, 
for instance, does not take into account that parents may behave in a specific way because of the 
behavior and characteristics of their child. The one-way approach limits our understanding of how 
parents and children interact in ‘real life’.  
Parents react to the specific characteristics, needs and behavior of their children and, in turn, 
their children react to the parent’s characteristics and behavior (Stice & Barera, 1995; Kerr & Stattin, 
2003). For example, if parents find out that their adolescent started to smoke, they may adjust their 
rules and try to discourage the child from smoking, perhaps by undertaking more specific parenting-
strategies. To investigate the bi-directional effects of parents and adolescents longitudinal studies are 
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needed which test whether they influence each other over time. In this thesis we address this issue of 
reciprocal influences between parental and adolescent behaviors, and focus specifically on whether 
there are bi-directional effects of smoking-specific communication and adolescent smoking. 
The same reasoning may apply to peers (including close-in-age siblings) and adolescents 
(Simons-Morton & Chen, 2006). For example, an adolescent may desire to belong to a certain peer 
group, but needs to be selected by members of the peer group in order to actually belong to this group. 
A college-oriented adolescent who has high ambitions for his/her future will select - but also will be 
selected by - other peers who have similar ambitions and interests; similarly, adolescents who are 
college-oriented are less likely to smoke (e.g., Simons-Morton, 1999). Another explanation may be 
that certain characteristics of the adolescent (e.g., age, personality, or behavior) may also explain why 
siblings and peers imitate the behavior of this adolescent. For example, peers and siblings may observe 
an adolescent who is outgoing and friendly as being popular. Those peers and siblings may also desire 
a popular image and therefore attempt to be similar by imitating the behavior of this adolescent 
including his/her smoking behavior. In this thesis, using longitudinal data we examine whether there 
are bi-directional relations between best friend and adolescent smoking, and whether there are bi-
directional relations between older and younger sibling smoking.  
Project Overview 
Our main interest is to test the impact of family, peer and personal factors on adolescent and young 
adult smoking. 
Research Questions 
We formulated and investigated research questions and hypotheses using, in total, data from 
four studies (3 longitudinal and 1 experimental study). The four main questions (with their sub-items) 
examined in this thesis are as follows: 
¾ Do parents play a role in adolescents’ smoking? 
1. Are parental factors (parents’ own smoking behavior and general parenting) directly 
and/or indirectly (through smoking-related cognitions) associated with adolescents’ 
lifetime smoking and/or adolescents’ smoking onset? (Chapter 2)
2. Do smoking-specific parenting practices undertaken by (smoking and nonsmoking) 
parents prevent or discourage their adolescent offspring from smoking? (Chapters 3 
and 4) In addition, is there a reciprocal effect of smoking-specific parenting (i.e., 
parental smoking communication) and adolescent smoking? (Chapter 4)
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3. Are general and smoking-specific parenting practices related, and does smoking-
specific parenting mediate the relationship between general parenting and adolescent 
smoking? (Chapter 5)
4. With respect to research questions 2 and 3, using multiple perspectives in a full-family 
design enables us to explore within-family differences. Therefore, in addition, we 
investigated whether parental behavior has the same effect on older as on younger 
siblings, and whether the mother and father exert a similar effect on their child’s 
smoking.  
¾ Do family members provide reliable proxy reports?  
5. Are parents and their adolescents able to provide accurate reports (proxy reports) on 
each other’s smoking behavior? (Chapter 6)
¾ Do peers play a role in adolescents’ smoking?
6. Do best friends and/or siblings affect adolescent smoking? (Chapter 7)
7. Do young adults imitate the smoking behavior of complete strangers and is this 
moderated by the nature of the social interactions? (Chapter 8)
8. Do genetic and environmental influences contribute to the association between 
adolescents’ peer characteristics and young adult’s smoking? (Chapter 9)
¾ Do personality characteristics of the adolescent play a role and influence his/her smoking? 
9. Is the adolescents’ personality associated with adolescents’ lifetime smoking and/or 
smoking onset? (Chapter 10)
Characteristics of the Projects  
Characteristics of the four studies are presented in Table 1. Data for study 1 were collected by 
Engels and Den Exter Blokland (Utrecht University), and data for study 4 were collected by 
colleagues in the USA (Reiss, Neiderhiser, and Spotts; Center for Family Research, Washington DC). 
We had the opportunity to use these two latter datasets to answer some of our research questions 
described above. The population samples consisted of adolescents or young adults. Studies 1, 2, and 4 
were longitudinal studies (i.e., 2 or 3 measurement waves) in which participants had to fill in 
standardized questionnaires. Study 3 was an experimental study in which data were collected by 
means of observations and questionnaires.  
The findings of study 1 conducted among Dutch early adolescents are presented in Chapter 2. 
The findings of study 2 conducted among Dutch families are presented in Chapters 3, 4, 5, 6, 8 and 10. 
The findings of study 3, investigating Dutch college students using an experimental design, are 
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described in Chapter 7. The results of study 4 conducted among American families are presented in 
Chapter 9.    
Table 1 
Characteristics of the Four Studies Used in the Current Thesis 
Outline of the Thesis  
The three main themes addressed in this thesis are dealt with in the following chapters. We first 
examine how parents play a role in preventing and discouraging adolescents from smoking (Chapters 
2-6). In the second theme - the role of peers - we test whether peers play a role in smoking onset and 
experimentation in adolescence as well as in continuation of smoking in young adulthood (Chapters 7- 
9). The final theme is that of the adolescents’ personality characteristics (Chapter 10). 
  In Chapter 2 we explore whether parental factors influence adolescents’ smoking directly and/or 
indirectly through smoking-related cognitions. The Theory of Planned Behavior (TPB) was extended 
with parental factors as distal factors in the model, investigating whether general parenting factors 
(i.e., quality parent-child relationship, psychological control, strict control, parental knowledge) and 
parental smoking add to the TPB in predicting the onset of smoking. First, cross-sectional data were 
used to examine whether the association between parental factors and adolescents’ lifetime smoking 
are mediated by the smoking-related cognitions of the TPB (i.e., attitude, self-efficacy, social norm 
Study 1 Study 2 Study 3 Study 4 
Chapters 2 3, 4, 5, 6, 7 and 10 8 9
Research Question 1 2, 3, 4, 5, 6 and 9 7 8 
Country of study The Netherlands The Netherlands The Netherlands USA 
Design Longitudinal Longitudinal Experimental Longitudinal 
Data Collection November 2000, and 
May 2001 
November 2002-
April 2003, 2003-
2004, and 2004-2005 
January-April 2005 1988, and 1999-2001 
Sample 1,070 10 to 14-year-
olds  
428 intact families; 
mother, father and 
two adolescent 
siblings aged 13-16 
years at T1. 
T2: N=416 
T3: N=402 
125 18 to 33-year-
olds; daily smokers.  
345 families; 9 to 18- 
year-old adolescents 
at Time 1. 
Method  In the classroom, six 
secondary schools in 
the area of Utrecht  
Home visits and 
questionnaires 
mailed by post.  
Bar laboratory at the 
University of 
Nijmegen, in a 1-
hour session the 30-
minute break 
between two tasks 
was observed. 
Home visits and 
questionnaires 
mailed by post. 
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and intentions). Second, longitudinal data were used to investigate whether the effect of parental 
factors on predicting adolescents’ smoking onset was mediated by the smoking-related cognitions of 
the TPB.    
In Chapter 3 we examine whether smoking-specific parenting (i.e., non-smoking agreement, 
house rules, availability, parental influence, frequency of communication, quality of communication, 
constructive and negative reactions to adolescent experimentation) are associated with adolescents’ 
lifetime smoking. Cross-sectional analyses were conducted to identify which of the smoking-specific 
parenting practices undertaken by parents are associated with adolescents’ smoking. A full-family 
design was used and, therefore, the following questions will be examined in this chapter: 1) are there 
differences in the reports of parents and children on antismoking socialization practices? 2) Do 
antismoking socialization practices differ between nonsmoking and smoking parents? 3) what are the 
main effects of antismoking socialization practices on adolescent smoking? 4) does birth order (older 
versus younger child) moderate the association between antismoking socialization practices and 
adolescent smoking? 5) does parental smoking moderate the association between antismoking 
socialization practices and adolescent smoking? and 6) does gender of the adolescent moderate the 
association between antismoking socialization practices and adolescent smoking?  
In Chapter 4 using longitudinal analyses we explore whether the relevant smoking-specific 
parenting practices identified in the previous chapter (Chapter 3) are effective parental strategies to 
prevent and/or discourage adolescents from smoking. We investigate the reciprocal associations 
between the frequency of smoking-specific parent-adolescent communication and adolescents’ 
smoking. The present study addresses two major issues by examining both the strength and the 
direction of the effects with regard to communication on smoking-related topics in a family. Further, 
we investigate whether timing of the communication is important by examining adolescents’ smoking 
onset, and examining the associations for the older and younger sibling within a family separately. In 
addition, we test whether three moderators (i.e., the quality of smoking-specific communication, the 
overall quality of the parent-adolescent relationship, and parental smoking) play a role in adolescent 
smoking.   
In Chapter 5 we explore whether there is an association between general parenting and smoking-
specific parenting. Cross-sectional analyses are conducted to examine whether the associations 
between general parenting practices (i.e., support, strict control and psychological control) and 
parental smoking on the one hand, and older and younger adolescents’ smoking on the other, are 
mediated by parental smoking communication (i.e., the frequency and the quality of parent-adolescent 
communication concerning smoking-related issues). We examine the following questions: 1) is 
parental smoking communication (i.e., quality of parent-adolescent communication and frequency of 
parent-adolescent communication) related to older and younger adolescents’ smoking? 2) are general 
parenting practices (i.e., support, strict control, and psychological control) indirectly related to older 
and younger adolescents’ smoking through parental smoking communication? 3) is parental smoking 
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directly and/or indirectly, through parental smoking communication, related to older and younger 
adolescents’ smoking? and 4) do parental actions have differential effects on their older and younger 
adolescent offspring?    
In the previous chapters we examined the role of parents in adolescents’ smoking. In Chapter 6 we
investigate whether parents are able to accurately identify the smoking status of their adolescents. 
Conversely, we also investigate whether adolescents are able to accurately identify the smoking status 
of their parents. In other words, the focus of this chapter is to investigate the reliability of adolescents’ 
and parents’ proxy reports (i.e., reporting on another person’s smoking behavior) on parental and 
adolescent cigarette smoking. We examine: 1) whether mothers and fathers are able to provide 
accurate reports on the older and younger children’s lifetime and current smoking status, 2) whether 
older and younger children are able to provide valid reports on their mother’s and father’s lifetime and 
current smoking status, and 3) whether these proxy reports are stable over a one-year period.  
In Chapter 7 we investigate whether best friend and/or siblings’ smoking affect adolescent 
smoking. Here we aim to disentangle the influence and selection processes and exclusively focus on 
mutual influence processes by peers over time. We investigate whether best friend and a close-in-age 
sibling of the adolescent affect the adolescent’s smoking and smoking onset over time. Thus, the 
question is not only whether siblings influence each other in terms of smoking, but also whether birth 
order plays a role.  
In Chapter 8 we investigate whether (daily) smokers imitate the smoking behavior of strangers, 
and whether the nature of social interactions affects the magnitude and duration of imitation. In 
addition, in same-sex dyads, we examine whether imitation differs between males and females.  
In Chapter 9 we explore whether genetic and environmental influences contribute to the 
longitudinal association between adolescents’ peer characteristics (i.e., peer college orientation, and 
peer delinquency and substance use) and smoking in young adulthood. The findings elucidate whether 
genetic, shared and nonshared environmental influences contribute to adolescent peer characteristics, 
to smoking during young adulthood, and to the association between adolescent peers’ characteristics 
and young adults’ smoking.     
In Chapter 10 we examine whether adolescents’ personality traits are associated with adolescent 
smoking, and whether this association is moderated by gender and birth order. First, it is examined 
whether older and younger siblings differ in certain personality dimensions. Second, cross-sectional 
analyses explore whether personality dimensions (i.e., Extraversion, Agreeableness, 
Conscientiousness, Emotional Stability and Openness to Experience) and personality types (i.e., 
resilients, overcontrollers, and undercontrollers) are associated with adolescent’s lifetime smoking. 
Third, longitudinal analyses explore whether personality dimensions and/or personality types predict 
adolescent smoking onset.  
Finally, in Chapter 11 we summarize the main findings of these studies. Theoretical and practical 
implications and directions for future research will be addressed.  
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Chapter
Parental Factors and Adolescents’ Smoking:
Direct and Indirect Associations 
Based on: Harakeh, Z., Scholte, R. H. J., Vermulst, A. A., De Vries, H., & Engels, R. C. 
M. E. (2004). Parental factors and adolescents’ smoking behavior: An extension of the theory 
of planned behavior. Preventive Medicine, 39, 951-961.
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Abstract 
The aim of the present study is to investigate whether general parenting factors (i.e., quality parent-
child relationship, psychological control, strict control, parental knowledge) and parental smoking add 
to the Theory of Planned Behavior (Ajzen, 1991) in predicting the onset of smoking. A mediation 
model is applied in which parental factors affect smoking behavior indirectly by affecting smoking 
cognitions (i.e., attitude, self-efficacy, and social norm).  
The model was tested in a longitudinal study on 1,070 adolescents, aged 10 to 14 years old. Structural 
equation models (SEM) on current and on future smoking behavior were tested. The findings showed 
that the quality of the parent-child relationship and parental knowledge affected adolescents’ smoking 
behavior indirectly, while parental smoking behavior had a direct effect. Strict control and 
psychological control were found to be unrelated to adolescents’ smoking onset. In prevention 
campaigns, parents should be informed of the extent to which they exert influence on their child’s 
smoking behavior, and should be given advice and information on how they can prevent their children 
from starting to smoke. 
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Introduction 
Adolescence is a period in which many youngsters begin to experiment with smoking. In most 
of the Western countries, there is an increase in the prevalence of smoking in the adolescence period 
(Office for National Statistics, 1997; U.S. Department of Health and Human Services, 1997). In many 
of these countries, the prevalence of regular smoking for 13 year olds varies from 3.5% to 12.5% and 
increases to 17% to 24.5% for 15 year olds (King, Wold, Tudor-Smith, & Harel, 1996). In the 
Netherlands, the highest increase of ever smoking among adolescents occurs in 12-14-year old 
children (Defacto, 2002). 
It is relevant to focus attention on the first phases of smoking onset because experimenting 
with smoking by adolescents is not without risk. Because of the physiological dependence on nicotine 
once adolescents start to smoke, it is very hard for them to quit and as a consequence they are more 
likely to develop a regular smoking pattern (Chassin, Presson, Sherman, & Edwards, 1990; Fergusson, 
Lynskey, & Horwood, 1995; Prokhorov, Pallonen, Fava, Ding, & Niaura, 1996; Rose, Chassin, 
Presson, & Sherman, 1996; Skinner, Massey, Krohn, & Lauer, 1985; Stanton, 1995). Regular smoking 
has been found to be the annual cause of 540,000 deaths in the European Union, 461,000 deaths in the 
USA and 457,000 deaths in the former USSR (De Vries, Engels, Kremers, Wetzels, & Mudde, 2003a). 
Because of this addictive and harmful nature of smoking, it is important to examine the precursors of 
the first phase of smoking onset in adolescents. The aim of the current study is to investigate whether 
parental factors add to the Theory of Planned Behavior in predicting adolescents’ smoking onset. 
The Theory of Planned Behavior is designed to predict and explain human behavior in specific 
contexts (Ajzen, 1991). In terms of smoking, the Theory of Planned Behavior postulates that smoking-
related cognitions (i.e., attitude, self-efficacy, and social norm) predict intention to start smoking, and 
intention in its turn, predict actual smoking onset. In addition, self-efficacy also directly predicts actual 
smoking onset. Various studies have found support for the predictive validity of the Theory of Planned 
Behavior with respect to smoking (Conrad, Flay, & Hill, 1992; De Vries, Dijkstra, & Kuhlman, 1988; 
De Vries & Mudde, 1998; Engels, Knibbe, & Drop, 1999a; Kremers, 2002; Flay et al., 1994, see also 
reviews Petraitis, Flay, & Miller, 1995; Tyas & Pederson, 1998). For example, a study of De Vries, 
Backbier, Kok and Dijkstra (1995) among early adolescents showed that intention to smoke was the 
most powerful predictor in explaining adolescents’ future smoking behavior.1 Their findings also 
demonstrated that the impact of smoking-related cognitions (attitude, self-efficacy, and social 
influences) was largely exerted through intention. The cognitions also made small unique 
contributions in the prediction of adolescents’ smoking behavior. A positive attitude towards smoking 
or adolescents’ perception of the social influence to smoke predicted an increased risk for adolescents 
to smoke. Among the smoking-related cognitions, self-efficacy was the best predictor of adolescents’ 
smoking behavior with a high self-efficacy being negatively related to adolescents’ smoking behavior.  
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The Theory of Planned Behavior only includes the role of proximal cognitive factors. Petraitis 
et al. (1995) argued that it is important to include distal factors besides the proximal factors in the 
Theory of Planned Behavior in order to adequately predict experimental substance use (e.g., tobacco, 
alcohol and marijuana use). They suggested that distal factors affect experimental substance use 
through proximal, cognitive factors. Since several studies have showed the relevance of parental 
factors, Petraitis et al. (1995) proposed to add them to a potential set of distal factors. The Theory of 
Planned Behavior, however, does not take into account the influence of parents when predicting 
adolescents’ smoking behavior although studies have showed that parents do have an influence on the 
smoking behavior of adolescents (Chassin, Presson, Todd, Rose, & Sherman, 1998; Chassin, Presson, 
Sherman, Montello, & McGrew, 1986; Cohen, Richardson, & La Bree, 1994; Conrad et al., 1992; 
Duncan, Duncan, Biglan, & Ary, 1998; Engels, 2000; Flay et al., 1994; Foshee & Bauman, 1992; 
Henriksen & Jackson, 1998; Petraitis et al., 1995; Simons-Morton, Crump, Haynie, Saylor, Eitel, & 
Yu, 1999). To our knowledge, only a study of Flay et al. (1994) investigated the mediating effects on 
adolescents’ smoking behavior by extending the Theory of Planned Behavior by including parental 
factors as distal factors, although the parental factors were limited to parental smoking behavior and 
they did not examine parenting.
Some researchers have argued that parenting can be divided into two dimensions: the warmth 
(affect) and control dimension (Baumrind, 1989; Maccoby & Martin, 1983). The affect dimension of 
parenting encounters the quality of the parent-child relationship. The control dimension of parenting 
refers to manipulative, suppressing control (i.e., psychological control) or to more supervision and 
monitoring (i.e., strict control and parental knowledge). The present study is the first study to 
investigate the indirect influence of parenting factors (i.e., the quality of the parent-child relationship, 
psychological control, strict control and parental knowledge) on adolescents’ smoking onset through 
smoking related cognitions. Most of the studies on parental factors looked mainly at the direct effects 
of these factors on adolescents’ smoking onset. Therefore, the indirect effects as well as the direct 
effects of the quality of the parent-child relationship, psychological control, strict control, parental 
knowledge, and parental smoking behavior on adolescents’ smoking behavior will be examined. 
Studies have investigated the direct effects of these five parental factors before and the influence of 
each parental factor on adolescents’ smoking onset will be briefly discussed below.  
First, conflicts between the parent and child might result in a negative parent-child 
relationship, which in turn will increase adolescents’ risk to smoke (Duncan et al., 1998; Engels, 2000; 
Simons-Morton et al., 1999). In contrast, if parents have a positive, supportive and stimulating 
relationship with their child, it decreases adolescents’ likelihood to smoke (Foshee & Bauman, 1992). 
Second, the influence of psychological control on adolescents’ smoking behavior has been barely 
investigated. A study by Engels, Finkenauer, Kerr and Stattin (2005) is one of the few studies 
investigating the relation of manipulative, suppressing control and adolescents’ smoking onset. 
Findings of this study showed that higher levels of psychological control were related to higher levels 
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of smoking onset, but only for boys. Third, several studies have examined the relation between strict 
control and adolescents’ smoking behavior and mixed results were reported. Studies by Chassin et al. 
(Chassin et al., 1998; Chassin et al., 1986) indicated that higher levels of strict control were related to 
lower involvement in smoking. In contrast, a study of Engels et al. (2005) among Dutch and Swedish 
adolescents demonstrated that strict control was not related to adolescents’ smoking onset. Fourth, 
longitudinal studies have found that children of parents who have knowledge about their whereabouts 
and activities are less likely to start smoking (Cohen et al., 1994; Duncan et al., 1998; Simons-Morton 
et al., 1999). Fifth, several longitudinal studies showed that parental smoking behavior is moderately 
to strongly related to smoking onset among adolescents (Conrad et al., 1992; Petraitis et al., 1995). A 
study of Flay et al. (1994) indicated that parental smoking influences adolescents’ smoking onset 
indirectly, through negative outcome expectation, perceived parental approval, and intention. In sum, 
there is some evidence that parental factors are related to smoking onset and therefore these factors 
might be a substantial contribution to the explanatory value of the Theory of Planned Behavior. 
The aim of the present study has been to explore an extension of the Theory of Planned 
Behavior by including the quality of the parent-child relationship, psychological control, strict control, 
parental knowledge, and parental smoking behavior as distal factors in predicting smoking onset. We 
investigated to what extent parental factors influenced adolescents’ smoking behavior indirectly 
through smoking-related cognitions (see Figure 1).  
We used cross-sectional data to examine the associations among parental factors, smoking cognitions 
and current smoking behavior. Furthermore, longitudinal data were used to examine whether these 
explanatory factors also predicted future smoking behavior. It should be mentioned that no 
assumptions are made about the magnitude of indirect effects of each of these parental factors on 
Attitude 
Self-efficacy 
Social Norm 
Intention 
Smoking  
Behavior
Parental smoking behavior 
Parenting: 
- Psychological control 
- Strict control 
- Knowledge 
Quality parent-child relation 
Figure 1 
The Theory of Planned Behavior Applied to Adolescents’ Smoking Behavior and Extended with Parental Factors  
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adolescents’ smoking onset. Data on a sample of 1,070 early adolescents were conducted to test our 
model.  
Method 
Participants 
The present study was conducted in the Netherlands among 6 secondary schools in the area of 
Utrecht. From these schools all first year students participated in this study. The students were 
approached in two waves: in the fall (November 2000) (T1) and spring (May 2001) (T2) of the first 
year of secondary education. A total of 1,173 secondary school children participated in both waves. 
However, 103 participants were excluded because of missing data on the variable ‘smoking behavior 
of their parents’. Of the remaining 1,070 participants 50.7% of the participants were male.2 The age of 
participants ranged from 10 to 14 years old (M = 12.30; SD = 0.52). Most of the participants (96.4%) 
were of Dutch origin. The majority (90.6%) of the adolescents lived in a two-parent household, while 
most of the remaining adolescents lived with one parent. At the first wave, 73.3% adolescents never 
smoked and 26.7% smoked once or more. At the second wave, 65.8% adolescents never smoked and 
34.1% smoked once or more. Of 55.8% of the adolescents both parents did not smoke while 44.2% of 
the adolescents had one or both parents who smoked. A logistic regression analysis was used to test 
whether the 103 participants excluded from the analyses significantly differed from the 1070 
adolescents on the demographic variables (gender, age, ethnicity and education) and smoking behavior 
at T1 and T2. Findings indicated that the dropouts did not differ on gender, age, education and 
smoking at T1 and T2 (p > .05), but differed on ethnicity (p = 0.02). Of the included participants 97% 
had a Dutch nationality as compared to 92% of the dropouts.  
Procedure 
Beforehand, a letter was sent to the students’ parents informing them about the aims of the 
study. In this letter, parents were asked if they had any objection if their child would participate in this 
study. The content of the letter also assured parents that the collected data of their child, when 
participating in this study, would be handled confidentially and anonymously. If parents had an 
objection to the participation of their child, they could return a form in which it was clearly stated that 
their child would not participate in this study. None of the parents returned this form. Non-response of 
students was due to the absence of the student that day when the questionnaire was administered. 
Students filled out the questionnaire during school hours in presence of a teacher. In advance, teachers 
received instructions on how to administer the questionnaire in the class. Before students filled out the 
questionnaire, teachers ensured them that confidentiality and anonymity were rigorously respected and 
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that teachers and their parents would never know what the student filled out. To motivate the students 
to participate in both waves, they were included in a lottery where CD-certificates could be won.   
Measures 
Parenting Factors.  
The quality of the parent-child relationship represented the affect dimension of parenting, and 
was assessed by the Inventory of Parent and Peer Attachment (IPPA) (Armsden & Greenberg, 1987). 
The psychometric properties of the IPPA showed high internal consistencies (Armsden & Greenberg, 
1987; Nada Raja, McGee, & Stanton, 1992), high 3-week test-retest reliability, and convergent 
validity (Armsden & Greenberg, 1987). The IPPA distinguishes 3 subscales: communication, trust and 
alienation. The response scales of these 3 subscales varied from 1 (‘never’) to 6 (‘always’). Although 
adolescents completed the items separately for their mother and father, the scores were summed. The 
communication scale assessed the extent to which the child experiences having a high quality of 
communication with his/her parents. This scale consisted of eight items: four items for father and four 
for mother (e.g., ‘I tell my mother/father about my problems and worries’). Cronbach’s alpha was 
0.82. The trust scale assessed the extent to which the child trusts his/her parents to respect and accept 
his or her feelings and wishes. This scale was measured with eight items (e.g., ‘My mother/father 
respects my feelings’). Cronbach’s alpha was 0.82. The alienation scale assessed the degree to which 
the child experiences negative feelings toward his/her parents. This scale was measured with eight 
questions (e.g., ‘When I talk with my mother/father about my problems, I feel ashamed or stupid’). 
Cronbach’s alpha was 0.80.  
Psychological control, strict control and parental knowledge represented the control 
dimension of parenting. These three factors were assessed by a widely employed instrument of 
Steinberg and colleagues (Steinberg, Lamborn, Darling, Mounts, & Dornbusch, 1994). The 
psychometric properties of this scale showed internal consistency, external validity, and test-retest 
reliability of the three factors (Glasgow, Dornbusch, Troyer, Steinberg, & Ritter, 1997; Gray & 
Steinberg, 1999; Lamborn, Mounts, Steinberg, & Dornbusch, 1991). A Dutch translation of Beyers 
and Goossens (1999) was used to measure these three factors. The response scales varied from 1 
(‘completely not true’) to 5 (‘completely true’). 
Psychological control is the extent to which adolescents perceive their parents to be using 
psychologically manipulative strategies in order to control the child’s behavior. In other words, the 
adolescents’ perception that their parents exert coercive, non-democratic discipline and discourage 
them to express individuality in the family. This scale consisted of nine items (e.g., ‘When I get a poor 
grade in school, my parents make me feel guilty’). Cronbach’s alpha was 0.72. Strict control is the 
extent to which adolescents perceive their parents to be placing control on their whereabouts and 
activities. This was assessed with four items (e.g., ‘My parents try to know what I do with my free 
time’). Cronbach’s alpha was 0.87. Parental knowledge is the adolescents’ perception of their parents’ 
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knowledge about their whereabouts and activities. This scale consisted of four items (e.g., ‘My parents 
really know where I am most afternoons after school’). Cronbach’s alpha was 0.84.
Smoking behavior of parents. Adolescents were asked whether their mothers and fathers 
currently smoked, with two response categories consisting of 1=‘no’ and 2=‘yes’. We recoded the 
response to 1=‘both parents do not smoke’ versus 2=‘one or both parents smoke’.  
Factors of the Theory of Planned Behavior. 
Attitude. Attitude toward smoking refers to the degree of favorable evaluation or appraisal of 
smoking (Dijkstra, Sweeney, & Gebhardt, 2001). It was assessed with seven items on a seven-point-
scale (e.g., ‘I think daily smoking is: healthy (1)/ unhealthy (7), good (1)/ bad (7), boring (1)/ exciting 
(7)’). Cronbach’s alpha was 0.83. 
Self-efficacy. Self-efficacy refers to adolescents’ confidence in their ability to become (or stay) 
non-smokers and their confidence that they could refuse a cigarette when one was offered (De Vries, 
Dijkstra, & Kuhlman, 1988; Engels et al., 1999a; Engels, Knibbe, De Vries, & Drop, 1998). This was 
measured with six items (e.g., ‘To become (or to stay) a non-smoker is….’) varying from 1(‘very 
difficult’) to 6(‘very easy’). Cronbach’s alpha was 0.86. 
Social norm. The perceived social norm with respect to smoking was assessed by adolescents’ 
perception of the approval of friends to smoke (De Vries et al., 1995). It was measured with 2 items 
(e.g., ‘Do you think your friends would approve when you smoke (or would smoke’) on a 5-point 
scale. Response categories ranged from 1=‘definitely not’ to 5=‘definitely yes’. Cronbach’s alpha was 
0.84.
Intention. The adolescents’ intention to smoke was measured with five items (e.g., ‘Do you 
think you will ever start smoking (or if you already smoke, to stay a smoker)’) on a five-point scale. 
Response categories ranged from 1=‘absolutely not’ to 5=‘absolutely yes’. Cronbach’s alpha was 0.86. 
Adolescents’ smoking behavior. To assess adolescents’ smoking behavior, respondents were 
asked to fill out which stage of smoking applies to them (see De Vries, Engels, Kremers, Wetzels, & 
Mudde, 2003a). On a 7-point scale responses ranged from 1=‘I have never smoked, not even one puff’ 
to 7=‘I smoke at least once a day’. Because of the skewness in the distribution of this variable it was 
dichotomized into 1=’never smoked’ and 2=’smoked once or more’  
Data Analyses 
To examine whether parental factors affect adolescents’ smoking behavior indirectly by 
affecting smoking cognitions, structural equation models (SEM) on current and on future smoking 
behavior were tested with the software package Mplus (Muthén & Muthén, 1998-2004).3 Mplus 
allows the use of both continuous and categorical variables as independent and dependent variables. In 
our models, we had a mixture of both types of variables. The smoking behavior variables were 
categorical (binary) variables; the other variables were continuous. Mplus analyses the correlation 
matrix of these variables and parameters in the models were estimated according to the weighted least 
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square method with adjusted mean- and variance chi-square statistic (WLSMV-estimator) (Muthén & 
Muthén, 1998-2004, p. 39). An initial model was estimated with only the set of a full mediation 
model. Non-significant paths were removed, and in a single case, an unexpected path was included 
only if it made sense and if the model fit improved significantly. The model on current smoking 
behavior examined whether parental factors are related to adolescents’ smoking at T1 indirectly by 
affecting smoking related cognitions. The model on future smoking behavior examined whether 
parental factors affected, through smoking-related cognitions, the onset of adolescents’ smoking at T2 
by selecting those adolescents who reported to be never smokers at T1 (confer Engels et al., 1999a).  
Results
The input matrix of correlations used for Mplus is given in Table 1. To avoid complicated 
graphic presentations of the models, results of the analyses are given in two parts. The measurement 
part of the models (lambdas) and the significant correlations between latent variables are presented in 
Table 2. The structural parts of the models are given in Figures 2 and 3.  
Table 1   
Correlation Matrix for the Manifest Variables in the Models on Current and Future Smoking Behavior 
The latent variable ‘quality of parent-child relationship’ was linked to three indicators (i.e., 
communication, trust and alienation); the other latent variables were measured by one indicator. Error 
variances of the latter indicators were estimated on beforehand using alpha and variance of these 
indicators and were calculated according to the recommendations of Bollen (1989, p. 168) and 
Jöreskog and Sörbom (1996, p. 180-181). The error variances of the smoking behavior variables were 
  1 2 3 4 5 6 7 8 9 10 11 12
1 Communication  .73 -.57 -.38 .02 .45 -.02 -.11 .21 -.14 -.18 -.19
2 Trust .72  -.53 -.41 .03 .40 .01 -.08 .17 -.08 -.13 -.10
3 Alienation -.56 -.53 .43 .09 -.33 -.01 .15 -.26 .07 .18 .05
4 Psychological control -.36 -.40 .42 .19 -.22 .04 .09 -.10 -.00 .08 .05
5 Strict control .03 .01 .11 .23 .03 -.08 -.04 -.04 .03 .02 -.15
6 Knowledge .43 .38 -.32 -.20 .04 -.11 -.17 .21 -.12 -.13 -.24
7 Smoking parents -.04 -.03 .03 .07 -.08 -.10 .19 -.03 -.02 .18 .21
8 Attitude -.13 -.14 .16 .11 -.03 -.22 .20 -.25 .18 .30 .16
9 Self-efficacy .21 .22 -.27 -.16 -.03 .26 -.08 -.38  -.18 -.44 -.10
10 Norm -.14 -.12 .11 .05 .01 -.20 .07 .28 .28  .29 .12
11 Intention -.18 -.19 .22 .14 .04 -.25 .23 .49 -.52 .38  .18
12 Smoke 1 (Smoke 2) -.09 -.17 .16 .15 .02 -.27 .31 .33 -.28 .36 .44   
Note: Correlations, significance level for the model on current smoking behavior (SMOKE1) below the diagonal: 
p<0.05 if 0.06<°r°<0.07; p<0.01 if 0.07<°r°<0.10; p<0.001 if °r°>0.10. Correlations for the model on future 
smoking behavior (SMOKE2) above the diagonal: p<0.05 if 0.07<°r°<0.09; p<0.01 if 0.10<°r°<0.12; p<0.001 if 
°r°>0.12.
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set to 0. The factor loadings (lambdas) and the significant correlations between the latent variables 
were omitted from the graphic presentation and are presented in Table 2. Lambda coefficients showed 
that the links between the indicators and the latent variables had sufficiently high loadings for both 
models. Table 2 shows that the following distal factors were significantly correlated in the model on 
current smoking behavior and in the model on future smoking behavior. Adolescents who regarded the 
relationship with their parents to be satisfactory perceived their parents to be less psychologically 
manipulative and having more knowledge about the whereabouts and activities of their children.  
a These are correlations between latent variables in the models on current and future smoking behavior (p<.05). 
Adolescents who perceived their parents to be using psychologically manipulative strategies also 
perceived their parents to exert more control over their whereabouts and activities Adolescents who 
reported that their parents had knowledge about their whereabouts and activities were less likely to 
smoke. Table 2 shows that the following proximal factors or smoking-related cognitions were 
significantly correlated in the model on current smoking behavior and in the model on future smoking 
behavior. Adolescents with a more positive attitude towards smoking had a lower self-efficacy and 
Manifest variables Latent variables Factor loadings (lambdas) 
  Current smoking 
behavior 
Future smoking  
behavior 
Communication Parent-child relation .79 .85
Trust Parent-child relation .79 .78
Alienation (-) Parent-child relation .73 .71
Psychological control Psych. control .82 .80
Strict control Strict control .93 .92
Parental knowledge Knowledge .90 .89
Parental smoking behavior Smok. parents  1.00 1.00
Attitude Attitude .90 .87
Self efficacy Self efficacy .91 .90
Norm Norm .93 .92
Intention to smoking behavior Intention .92 .87
Smoking behavior child T1 Smoke1 1.00
Smoking behavior child T2 Smoke 2  1.00 
    
Correlations between latent constructsa:   
Parent-child relation x Psych. control -.63 -.64 
Parent-child relation x Knowledge .55 .57 
Psych. control x Strict control .30 .25 
Psych. control x Knowledge -.29 -.30 
Knowledge x Smok. parents -.22 -.32 
Attitude x Self efficacy -.34 -.25 
Attitude x Norm .25 .19 
Self efficacy x Norm -.23 -.17 
    
Table 2  
Factor Loadings (lambdas) and Significant Correlations between Latent Variables for the Structural Equation
Model on Current and Future Smoking Behavior
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perceived a high social norm to smoke. Adolescents with a high self-efficacy were less likely to 
perceive a high social norm to smoke. 
Model on Current Smoking Behavior: Cross-sectional Analyses 
The model on current smoking behavior (Figure 2) showed an acceptable fit (CFI and TLI 
were above .90 and RMSEA was below .05). Estimates of the regression coefficients were completely 
standardized. The distal factors and the smoking-related cognitions (proximal factors) included in the 
model explained 57% of the variance of adolescents’ smoking intention and 38% of the variance of 
adolescents’ smoking at T1, indicating a rather high percentage of explained variance.   
Proximal Factors.  
Figure 2 shows the model on current smoking behavior with only the significant paths. There 
is strong support for the Theory of Planned Behavior model. Adolescents’ intention to smoke was 
positively related with adolescents’ smoking behavior at T1. Adolescents with a high intention to 
smoke were more likely to engage in smoking. A positive attitude towards smoking, a low self-
efficacy, and perceiving a high pro-smoking social norm was related to a higher intention to smoke. 
Distal Factors.  
A good quality of the parent-child relationship was related to a negative attitude towards 
smoking of adolescents, while it was related to a high self-efficacy not to smoke. Psychological 
control was positively related to adolescents’ smoking behavior at T1, but was not significantly related 
to one or more of the proximal factors. Strict control was not significantly related to the proximal 
factors or adolescents’ smoking behavior. Greater parental knowledge was related to a negative 
attitude of adolescents towards smoking, while it was related to a high self-efficacy not to smoke. 
Adolescents with parents who had greater knowledge were less likely to perceive a pro-smoking social 
norm. Adolescents with one or both parents smoking, were not only more likely to develop a positive 
attitude towards smoking, but were also more likely to engage in smoking.
Model on Future Smoking Behavior: Longitudinal Analyses  
The model on future smoking behavior (Figure 3) showed an acceptable fit. In this model we 
looked at adolescents’ smoking onset and therefore only the 784 adolescents who did not smoke at T1, 
were included in the analyses. The distal factors and the smoking-related cognitions included in the 
model explained 44% of the variance of adolescents’ smoking intention and 23% of the variance of 
adolescents’ smoking onset. 
Proximal Factors.
Figure 3 shows the model on future smoking behavior with only the significant paths. In 
general, the paths in this model were similar to those found in the model on current smoking behavior. 
First, it appeared that adolescents with a high intention to smoke were more likely to start smoking.  
Adolescents with a positive attitude towards smoking and perceiving a pro-smoking social norm were 
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more likely to have a high intention to smoke, while adolescents with a high self-efficacy not to smoke 
were less likely to have high intention to smoke. In contrast to the model on current smoking behavior, 
social norm was not directly significantly related to adolescents’ smoking behavior in the model on 
future smoking behavior.  
Distal Factors.  
The quality of the parent-child relationship was negatively related with adolescents’ attitude 
towards smoking, while it was positively related with adolescents’ self-efficacy not to smoke. The 
relation between psychological control with adolescents’ smoking behavior at T1 (see Figure 2) was 
non-significant in the model on future smoking behavior. Similar to the model on current smoking 
behavior, strict control was not significantly related to one or more of the proximal factors or 
adolescents’ smoking onset. The relation between parental knowledge with adolescents’ attitude 
towards smoking shown in the model on current smoking behavior was non-significant in the model 
on future smoking behavior. Parental knowledge was again positively related with adolescents’ self-
efficacy not to smoke, and negatively related with adolescents’ perception of the social norm to 
smoke. Adolescents with one or both parents smoking turned out to be at higher risk to start smoking. 
Academic 
Achievement
Educational 
Aspirations
Parental 
Demand 
Parental 
Support 
.40
.40 Smoke 1 Intenti  
Social Norm
Attitude
Self-efficacy
.36
.19
3
Parent-child
relation 
Psychological 
control 
Smoking 
parents 
Strict control
Knowledge 
-.14
.23
-.28
.12
-.15 
.22
Figure 2  
Structural Equation Model of Adolescents’ Smoking Behavior at T1  
Note: Model on current smoking behavior. N=1,070, r2 (19) = 57.78, p = .0000,  
RMSEA = .04, CFI = .97, and TLI = .97. Only the significant paths are included in the model.
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Additional Analyses 
Additional analyses were done to investigate if there was a difference in effects of parenting 
on adolescents’ smoking onset when one or both parents smoked (smoking parents) compared to 
parents who both did not smoke (non-smoking parents). In Mplus it is possible to test an overall model 
that is applicable for both groups. But in our case (a model with a dependent categorical variable using 
the WLSMV-estimator) it was not possible to test differences in path estimates between both groups 
with help of chi-square difference tests. To gain more insight into possible differences between the 
two groups we decided to test the overall model. The overall model for smoking (n = 302) and non-
smoking parents (n = 482) showed an acceptable fit (CFI and TLI were both above .95 and RMSEA 
equaled .05). This result is an indication that the same model is applicable to both groups. Inspection 
of the non- standardized structural path estimates did not reveal marked differences between the two 
groups. Regarding smoking parents, the distal factors and the smoking-related cognitions included in 
the model explained 40% of the variance of adolescents’ smoking intention and 10% of the variance of 
adolescents’ smoking onset. Regarding to the non-smoking parents, the distal factors and the smoking-
related cognitions included in the model explained 55% of the variance of adolescents’ smoking 
intention and 6% of the variance of adolescents’ smoking onset. In general, the findings did not 
suggest significant differences in effects of parenting on adolescents’ smoking onset between smoking 
and non-smoking parents. 
Academic 
Achievement
Educational 
Aspirations
Parental 
Demand 
Parental 
Support 
.40
.40 Smoking 
ons t  
Intenti  
Social Norm
Attitude
Self-efficacy
.21
.21
21
Parent-child
relation 
Smoking 
parents 
Strict control
Knowledge 
.14
-.18
-.17
.23
Figure 3  
Structural Equation Model of Adolescents’ Smoking Onset 
Note: Model on future smoking behavior. N=784, r2 (23) = 54.68, p = .0002, RMSEA = .04, CFI 
= .97, and TLI = .96. Only the significant paths are included in the model.  
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Discussion
In this study, we examined whether the Theory of Planned Behavior (Ajzen, 1991) could be 
extended with parental factors (i.e., the quality of the parent-child relationship, psychological control, 
strict control, parental knowledge and parental smoking behavior) as important distal factors in 
predicting adolescents’ smoking onset. 
First of all, the results of this study, like those of other studies on smoking initiation, are to a 
large extent in agreement with the Theory of Planned Behavior (Ajzen, 1991). The model on current 
smoking behavior in our study implies that smoking-related cognitions as proximal factors (attitude, 
self-efficacy and social norm) indirectly affect adolescents’ smoking onset through intention (De Vries 
et al., 1995). Only in the model on current smoking a direct path between social norm and smoking 
behavior has been found. For the results of the model on future smoking behavior, this direct effect of 
social norm is not observed and the indirect effect remains. Except for this difference, the results of 
the model on future smoking behavior are similar to the results of the model on current smoking 
behavior (Flay et al., 1994). 
Our extension of the Theory of Planned Behavior clearly shows that parental factors as distal 
factors contribute to the prediction of adolescents’ smoking behavior. In most cases, it concerns 
indirect effects, implying that, as expected, parental actions affect smoking-related cognitions 
(proximal factors) which in turn affect smoking behavior. The findings of the models on current and 
future smoking behavior imply that the quality of the parent-child relationship influences adolescents’ 
smoking onset indirectly through attitude and self-efficacy. The effect of the quality of the parent-
child relationship on attitude is, however, small. Although other studies reported that the quality of the 
parent-child relationship was directly associated to adolescents’ smoking onset (Foshee & Bauman, 
1992), we did not find any direct effects of the parent-child relationship on adolescents’ smoking 
onset. It is likely that because these studies only looked at the direct effects of relations on smoking 
they could not detect the indirect effects of quality of the parent-child relationship. Thus, it is possible 
that the quality of the parent-child relationship primarily affects adolescents’ smoking onset indirectly 
through proximal factors, such as attitude and self-efficacy.  
The control dimension of parenting was split up into manipulative, suppressing control (i.e., 
psychological control) on the one hand and more supervision and monitoring (i.e., strict control and 
parental knowledge) on the other hand. Psychological control of parents has a small direct effect on 
adolescents’ smoking behavior at T1. This finding implies that psychological control is positively 
related to adolescents’ smoking behavior. In contrast to the model on current smoking behavior, 
psychological control of parents in the model on future smoking behavior was shown to have no 
indirect and/or direct influence on adolescents’ smoking onset. There is not much knowledge on how 
psychological control is related to adolescents’ smoking onset. Only one study (longitudinal) showed 
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that psychological control is positively related to adolescents’ smoking onset in boys (Engels et al, 
2005). More studies are needed to be able to understand how psychological control of parents affects 
adolescents’ smoking onset.  
Strict control of parents is neither directly nor indirectly related to adolescents’ smoking onset. 
Our findings are not in line with findings of some other studies (Chassin et al., 1998) that indicated 
that higher levels of strict control are related to lower involvement in smoking. A possible explanation 
why in our study and the study of Engels et al. (2005) no significant effects were found could be 
related to the age of the participants. Reviews of the literature on the parent-child relationship showed 
that most conflicts and problems in the relationship between parents and children occur in the early 
adolescent years, when adolescents undergo several personal and social transitions. It is possible that, 
in particular, in these years the explicit activities of parents to control their offsprings’ behavior are not 
successful and may even have counterproductive effects (Chassin et al., 1986). Therefore, it is 
important to examine whether similar mechanisms also exist in middle and late adolescence.  
The findings of the model on current smoking behavior in our study indicate that parental 
knowledge influences adolescents’ smoking behavior indirectly through attitude, self-efficacy and 
social norm. In contrast to the model on current smoking behavior, parental knowledge in the model 
on future smoking behavior affect adolescents’ smoking onset indirectly through self-efficacy and 
social norm. The effect of parental knowledge on self-efficacy and social norm is, however, small. In 
contrast to other studies that reported direct effects of parental knowledge (Cohen et al., 1994; Duncan 
et al., 1998; Simons-Morton et al., 1999), we did not find any direct effects. Nonetheless, because 
these studies exclusively looked at the direct effects of relations on smoking they could not detect the 
indirect effects of parental knowledge. A possible explanation for the indirect effects is that 
adolescents who experience that their parents have little knowledge of offspring’s whereabouts and 
activities have levels of lower self-efficacy, because of the underlying lack of interest of their parents. 
It can be assumed that when adolescents with a low self-efficacy come into contact with friends who 
smoke, they will be less resistant to the encouragement of these friends to start smoking (c.f. Brown, 
Mounts, Lamborn, & Steinberg, 1993). Although the indirect effect of parental knowledge on 
adolescents’ smoking onset through social norm is small, a possible explanation is the following. 
When adolescents perceive that their parents have little knowledge about their whereabouts and 
activities they are more likely to come in contact with friends who smoke, and therefore will feel more 
pressure to start smoking, resulting in actual smoking engagement. 
In the present study, the findings of the models on current and future smoking show that 
parents’ own smoking behavior is positively associated to adolescents’ smoking onset indirectly 
through attitude, but also directly. Regarding the direct associations, several longitudinal studies 
showed that parental smoking behavior is moderately to strongly related to smoking onset among 
adolescents (Conrad et al., 1992; Petraitis et al., 1995). A possible explanation for this direct 
association may be that parents have an influence on adolescents’ smoking onset through modeling 
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effects of their own smoking. Adolescents may imitate parents’ behavior including their parents’ 
smoking behavior. A study of Flay et al. (1994) was the only study investigating the mediating effect 
of parental smoking by extending the Theory of Planned Behavior with parental smoking as distal 
factor. In contrast to our study, Flay et al. (1994) found no direct effects of parental smoking on 
adolescents’ smoking onset. Indirect effects were found through negative outcome expectation, 
perceived parental approval, and intention. In contrast to the study of Flay et al. (1994), however, we 
did not measure ‘perceived parental approval’ as part of a social norm. An alternative possibility may 
be that the relationship between parental and adolescent smoking is mediated by parental approval of 
smoking. Because we did not include this in the present study we may therefore have found also a 
direct association between parental and adolescents smoking.  
Additional analyses indicated no differences in the models for adolescents with smoking and 
non-smoking parents. This implies that the effect of parenting on adolescents’ smoking onset does not 
depend on whether parents smoke or not. Until now, no studies compared the influence of parenting 
on adolescents’ smoking onset between smoking and non-smoking parents. A few studies however 
examined the role of anti-smoking socialization on adolescents’ smoking behavior separately for 
smoking and non-smoking parents. For example, the study by Jackson and Henriksen (1997) showed 
that if parents smoke, anti-smoking socialization will still have effect on the smoking behavior of 
elementary school children, but the effect is smaller compared with non-smoking parents. 
Nonetheless, when it concerns general parenting practices, no differences are observed in effectiveness 
of parenting between smoking and non-smoking parents  
Limitations 
Our study is based on adolescents’ self-reports on their own smoking behavior as well as 
parenting styles and parents’ smoking behavior. This leads to two potential problems. First, when 
people are asked to report their own smoking behavior, the possibility of underreporting or 
overreporting exists because of not remembering accurately or not telling the truth due to social 
desirability (Hill, Boudreau, Amyot, Déry, & Godin, 1997; McKennel, 1980; Patrick, Cheadle, 
Thompson, Diehr, Koepsell, & Kinne, 1994). However, self-administered questionnaires are 
frequently used to measure smoking behavior among adolescents and have been found to be as reliable 
and valid as a more objective method such as biochemical verification of smoking (Dolcini, Adler, & 
Ginsberg, 1996; Hunter, Webber, & Berenson, 1980). Second, there is a lively debate concerning the 
validity of reports of parents and children on parenting styles and behaviors because reports of parents 
and children are both subjective and may provide a distorted view (Brown et al., 1993). It is 
nevertheless reasonable to use adolescents’ self-reports, because adolescents are probably more 
influenced by their perceptions than by the actual behavior of their parents (Engels, 2000; Fuligni & 
Eccles, 1993). 
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Although our study focused (primarily) on parental factors as distal factors, the explained 
variance of adolescents’ smoking onset in the model on future smoking behavior is lower compared 
with the explained variance of adolescents’ smoking behavior in the model on current smoking 
behavior. This implies that there are other factors besides parental factors and smoking-related 
cognitions, which explain adolescents’ smoking onset. Since previous studies have indicated that 
friends and peer group members are also important predictors of adolescents’ smoking onset, family 
factors may be studied in the context of peer influences (Ennett & Bauman, 1994). Further, besides 
focussing attention on the role of general parenting factors and parental smoking behavior, future 
studies should concentrate on anti-smoking socialization efforts of parents (Jackson & Henriksen, 
1997). Finally, we looked at the short-term effects of parental factors on adolescents’ smoking onset. 
Future studies are needed to investigate the long-term effects of parental factors on adolescents’ 
smoking onset. 
Implications 
Our study has a number of implications for primary prevention. In The Netherlands, little to 
no attention has been paid to involvement of parents in prevention campaigns (Cuijpers, 2002; 
Cuijpers, Jonkers, De Weerdt, & De Jong, 2002). The majority of these prevention campaigns are 
aimed at teaching adolescents peer refusal skills. In the present study, it is shown that parents have an 
influence on adolescents’ smoking onset primarily through modeling effects of their own smoking and 
through parenting practices. Therefore, in prevention campaigns parents should be informed that they 
play a role in their child’s smoking career, and should be given advice and information on how they 
can prevent their children from starting to smoke. First, parents should have a good, secure and 
strong/tight relationship with their child giving the child the feeling of being loved and cared for. An 
assumption is that this may contribute to adolescents developing a less positive attitude towards 
smoking, which can prevent them from smoking on the one hand, and contribute to a higher 
confidence of the child’s ability to stay a non-smoker on the other. Second, manipulative, suppressing 
control and strictness of parents towards their children do not have any effect when trying to prevent 
their children from taking up smoking. Third, our study suggests that when parents show interest in 
their child by knowing his/her whereabouts and activities, this might diminish the probability that their 
child will start to smoke because of its reflective effects in adolescents’ smoking cognitions. Our final 
implication is that parents who smoke are far more likely to have children who also will smoke and 
therefore these parents should be advised to stop smoking (Farkas, Distefan, Choi, Gilpin, & Pierce, 
1999).
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Notes
1     De Vries et al. (1995) tested a similar model of the Theory of Planned Behavior named the 
ASE-model. The smoking-related cognitions in this ASE model are attitude, self-efficacy and social 
influence.  
2     Using the list wise deletion option the original sample size of N = 1,070 would be reduced 
to N = 999. Because the mean percentage of missing values per variable equals 0.8% (varying from 0 
to 3.0) and to prevent unnecessary deletion of almost complete cases we decided to impute values 
using the EM-algorithm (Allison, 2001) as is implemented in SPSS. Because the results of the SEM-
analyses with and without missing values did not show significant differences we decided to present 
the SEM-results based on the complete file of N = 1,070 cases. 
3     Strictly speaking, mediation could better be tested when all explanatory variables are 
assessed at different waves instead of one wave, such as was done in our study. 
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Abstract 
The aim of the present study is to examine the association between parental rules and 
communication (also referred to as antismoking socialization) and adolescents’ smoking. 
Cross-sectional data was used. In total 428 Dutch two-parent families with at least two 
adolescent children (aged 13 to 17 years) participated. Parents' and adolescents' reports on the 
following variables were collected: agreement regarding smoking by adolescents, smoking 
house rules, parental confidence in preventing their child from smoking, frequency and 
quality of communication about smoking, and parent's reactions to smoking experimentation. 
Compared with fathers and adolescents, mothers reported being more involved in antismoking 
socialization. There were robust differences in antismoking socialization efforts between 
smoking and non-smoking parents. Perceived parental influence and frequency and quality of 
communication about smoking were associated with adolescents' smoking. The association 
between antismoking socialization practices and adolescents’ smoking was not moderated by 
birth order, parents’ smoking, or gender of the adolescent. In conlusion, encouraging parents, 
whether or not they themselves smoke, to discuss smoking-related issues with their children 
in a constructive and respectful manner is worth exploring as an intervention strategy to 
prevent young people taking up smoking.  
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Introduction 
It is relevant to focus on the early phases of smoking onset because experimenting 
with smoking by, in particular, adolescents may result in becoming a regular smoker (e.g., 
Chassin, Presson, Sherman, & Edwards, 1990; Fagerström, 1991; Stanton, 1995). Because in 
most western countries the prevalence rates of life-time and daily smokers among adolescents 
increase with age (King, Wold, Tudor-Smith, & Harel, 1996; Office for National Statistics, 
1997), it is important to understand which factors contribute to smoking initiation in 
adolescence. 
The role of parents in their child’s smoking has been studied extensively (e.g., 
Chassin, Presson, Todd, Rose, & Sherman, 1998; Foshee & Bauman, 1992; Henriksen & 
Jackson, 1998) but most studies on parenting and adolescents’ smoking have investigated the 
impact of general parenting practices (e.g., Chassin et al., 1998; Foshee & Bauman, 1992). 
However, more specific parenting practices, the so-called antismoking socialization practices, 
may also discourage or prevent their children from smoking initiation (Chassin et al., 1998). 
Antismoking socialization practices can include: setting rules not to smoke at home, 
establishing a non-smoking agreement with their children, warning children about the 
negative consequences of smoking, and discussing smoking-related topics (Engels & 
Willemsen, 2004; Fearnow, Chassin, Presson, & Sherman, 1998). The few studies that have 
examined parents’ antismoking socialization practices in relation to adolescents’ smoking 
behavior have shown that when parents establish rules not to smoke at home, warn their 
children about the risks of smoking and punish their children when they smoke, the children 
are less likely to start smoking (Clark, Scarisbrick-Hauser, Gautam, & Wirk, 1999; Henriksen 
& Jackson, 1998; Jackson & Henriksen, 1997).  
Furthermore, longitudinal studies have shown that when one or both parents smoke, 
their children will have a higher risk to start smoking or to stay a smoker compared to 
children with parents who do not smoke (e.g., Bailey, Ennett, & Ringwalt, 1993; Bauman, 
Foshee, Linzer, & Koch, 1990; Harakeh, Scholte, Vermulst, De Vries, & Engels, 2004; Vink, 
Willemsen, Engels, & Boomsma, 2003a).  
It is known that older and younger siblings within a family generally react differently 
to parental authority (Rohde et al., 2003; Sulloway, 1995). For example, older siblings often 
feel closer to their parents, are more susceptible to their parents’ values, wishes and standards 
(Kagan, 1971; Sulloway, 1995), and are more likely to obey parental authority, whereas 
younger siblings tend to be more rebellious, feel less close to their parents, and are more 
likely not to obey parental authority (Rohde et al., 2003). Because the present study includes 
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the older and younger sibling, this allows investigation whether the relation between 
antismoking socialization and adolescents’ smoking differs between the two siblings. 
The aim of the present study is to gain insight into how parents actually deal with 
smoking and what they can do to prevent their children from smoking. Data from a sample of 
428 families (mother, father and two siblings) were used to address our 5 research questions: 
(1) Are there differences in the reports of parents and children on antismoking socialization 
practices? (2) Do antismoking socialization practices differ between non-smoking and 
smoking parents? (3) What are the main effects of antismoking socialization practices on 
adolescent smoking? (4) Does birth order (older versus younger child) moderate the 
association between antismoking socialization practices and adolescent smoking? (5) Does 
parental smoking moderate the association between antismoking socialization practices and 
adolescent smoking? 
Additional analyses examined whether antismoking socialization practices of the 
mother and father differ between the older and younger sibling, and whether the effects of 
antismoking socialization practices on adolescents’ smoking depend on the gender of the 
child. 
Method 
Participants 
This study included 428 Dutch families; each family comprised a mother, father and 
two adolescent children. All families fulfilled the following criteria: parents had to be married 
or living together, the family members had to be related to each other biologically and the 
participating siblings were neither twins nor mentally or physically disabled. The older 
siblings were aged 14-17 years (M = 15.22, SD = .60), and the younger siblings 13-15 years 
(M = 13.36, SD = .50). Of the 856 participating siblings, 430 were boys and 426 were girls. 
Most of the family members (>95%) were of Dutch origin, and the participating adolescents 
were representative for low (33.5%), middle (32.8%) and high (32.8%) educational level.  
Procedure 
The addresses of all families with both parents and at least two adolescent children 
(aged 13-16 years) were selected from the registers of 22 municipalities in the Netherlands.1
We sent letters and informed consent forms to 5,602 families to invite them to participate in 
our longitudinal study “Family and Health”. Of the 981 families that responded, 96 families 
did not fulfill all of the inclusion criteria, or not all family members were willing to 
participate. The remaining 885 families responded that they were willing to participate and 
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gave their informed consent. These families were then telephoned to establish that they 
fulfilled all the entry criteria. Finally, of the 765 families fulfilling the criteria, 428 families 
were selected to participate. These families were selected to ensure an equal distribution of 
the educational level of the adolescents, and an equal number of all the possible sibling dyads 
(i.e., boy-boy, girl-boy, boy-girl, girl-girl). Interviewers visited all the families at home 
between November 2002 and April 2003. During these home visits each family member filled 
out an individual questionnaire at the same time. To maintain anonymity, the interviewers 
asked the participants to sit apart from each other and not to discuss the questions while 
completing the questionaires. Completing the questionnaire took approximately 90 minutes. 
Each family received € 30 when all four family members had completed the questionnaire. At 
the end of the longitudinal study five cheques of € 1000 each would be raffled 
between the families who took part in all three waves of the study.    
Measures 
Antismoking Socialization Variables.  
All the measures listed below were rated separately by adolescents and their parents. 
Adolescents’ smoking agreement was assessed with the question ‘Do you have an agreement 
with your mother/father not to smoke?’ For mothers or fathers, the question was ‘Does your 
child has an agreement with you or your partner not to smoke?’ Respondents could respond 
1=‘no’ or 2=‘yes’.  
House rules indicated the rules imposed by the parents not to smoke in the house (Engels & 
Willemsen, 2004). This scale consisted of five items (e.g., ‘I am not allowed to smoke at 
home’) scored from 1 ‘completely untrue’ to 5 ‘completely true’. Cronbach’s alphas were 
0.75 for adolescents, 0.82 for mothers, and 0.78 for fathers. 
Availability referred to the availability of tobacco at home (Engels & Willemsen, 2004). This 
scale consisted of three items (e.g., ‘Do you have cigarettes or handrolled cigarettes laying on 
the table at home to offer to visitors?’) scored from 1 ‘never’ to 4 ‘always’. Cronbach’s alphas 
were 0.81 for adolescents, 0.77 for mothers, and 0.79 for fathers.
Perceived parental influence reflected adolescents’ and parents’ perceptions of the control or 
influence parents have on their children’s smoking (Engels & Willemsen, 2004). This scale 
was assessed with four items (e.g., ‘Do you think your mother can stop you from smoking?’) 
scored from 1 ‘absolutely not’ to 5 ‘absolutely yes’. Cronbach’s alphas were 0.78 for 
adolescent report about mothers, 0.85 for adolescent report about fathers, 0.79 for mothers, 
and 0.79 for fathers. 
Frequency of communication referred to how often in the past 12 months the parents 
individually talked to their children about smoking issues (Ennett, Bauman, Foshee, 
Chapter 3 – Smoking-specific Parenting, Parental Smoking and Adolescent Smoking 
58
Pemberton, & Hicks, 2001). The scale consisted of eight items (e.g., ‘During the past 12 
months, how many times did your mother talk to you about how to resist peer pressure to use 
tobacco?’) scored from 1 ‘never’ to 5 ‘very often’. Cronbach’s alphas were 0.87 for 
adolescent report about mothers, 0.91 for adolescent report about fathers, 0.87 for mothers, 
and 0.87 for fathers.  
Quality of communication represented the quality of communication between the parent and 
the child about smoking. This scale consisted of six items (e.g., ‘My mother and I are 
interested in each other’s opinion about smoking’) scored from 1 ‘completely untrue’ to 5 
‘completely true’. Cronbach’s alphas were 0.78 for adolescent report about mothers, 0.82 for 
adolescent report about fathers, 0.80 for mothers, and 0.82 for fathers.  
Constructive reaction assessed the perceptions of the parents’ reactions after finding out that 
the adolescent smoked (Engels & Willemsen, 2004). This scale was measured with seven 
items (e.g., ‘My mother would have no problem with this’) scored from 1 ‘completely untrue’ 
to 5 ‘completely true’. Cronbach’s alphas were 0.83 for adolescent report about mothers, and 
0.85 for adolescent report about fathers, 0.82 for mothers, and 0.83 for fathers.
Negative reaction referred to the perceptions of the parents’ negative reactions after finding 
out that the adolescent smoked (Engels & Willemsen, 2004). This scale consisted of two 
items (e.g., ‘My mother would be very angry with me’) scored from 1 ‘completely untrue’ to 
5 ‘completely true’. Cronbach’s alphas were 0.76 for adolescent report about mothers, 0.84 
for adolescent report about fathers, 0.75 for mothers, and 0.74 for fathers.  
Adolescents’ and Parents’ Smoking. 
To assess adolescents’ smoking, respondents were asked to report which stage of 
smoking applied to them (De Vries, Engels, Kremers, Wetzels, & Mudde, 2003a). On a nine-
point scale responses ranged from 1 = ‘I never smoked, not even one puff’, to 9 = ’I smoke at 
least once a day’; we recoded these responses as 1 = ‘never smoked’ (not even one puff), or 2 
= ’ever smoked’.2 The same item was used to measure parents’ smoking. However, because 
one of the nine responses was not appropriate for parents (‘I tried smoking once in a while’), 
parents could respond on an eight-point scale; we recoded these responses as 1 = ’non-
smoker’ (including ‘never smoked’ to ‘I smoke less than once a month’), and 2 = ’smoker’ 
(including ‘I smoke at least once a month’ to ‘I smoke at least once a day’). 
Data Analyses 
Descriptive statistics (paired t-tests and independent sample t-test) were used to 
examine whether the reports of parents and children on antismoking socialization were 
different, and whether there was a difference in antismoking socialization between smoking 
and non-smoking parents.  
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To examine whether antismoking socialization was associated with adolescent’s 
smoking, multivariate logistic regression analyses were performed because the outcome 
variable (i.e. adolescents’ smoking) was dichotomous. To control for sociodemographic 
variables, gender and educational level were included in the analyses. The variable 
educational level of the adolescent consisted of three categories (low, middle and high); low 
educational level was the reference group in the analyses. We first tested the main effects of 
parents’ smoking and antismoking socialization on adolescents’ smoking. In the second step 
we examined the moderating effect for birth order by including in the analyses the interaction 
terms between the antismoking socialization variables and birth order as well as between 
parents’ smoking and birth order. This method of examining differences in effects of 
parenting on two children in a family (thus in a within-family design) has been used 
previously (e.g., Tamrouti-Makkink, Dubas, Gerris, & Van Aken, 2004; Vink et al., 2003a). 
Separate logistic regression analyses were performed to test whether there was a moderating  
effect of parents’ smoking on the association between antismoking socialization and 
adolescent smoking. The analyses included the interaction terms between antismoking 
socialization and birth order.  
Additionally, we tested (paired t-tests) whether there were significant differences 
between the mothers’ and fathers’ reports about antismoking socialization towards the older 
and the younger child. Finally, we tested (logistic regression analyses) whether the effect of 
antismoking socialization on adolescents’ smoking differed between girls and boys. 
Results
Of the 856 adolescents, 35.7% of the younger and 48.1% of the older adolescents 
reported to have smoked at least once; 18.5% of the mothers and 19.4% of the fathers smoked 
regularly.  
Reports of Parents and Children on Antismoking Socialization Practices 
Table 1 shows that the adolescents scored significantly higher than mothers on 
parental influence and negative reactions, but mothers scored significantly higher on 
frequency and quality of communication, and constructive reaction compared to their 
children. Adolescents scored higher than fathers on non-smoking agreement and negative 
reaction but lower on frequency and quality of communication, and constructive reactions 
than fathers. Table 1 also shows that, compared to fathers, mothers scored higher on non-
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smoking agreement, quality of communication and constructive reaction, but lower on 
parental influence.  
Mothers generally reported the highest involvement in antismoking socialization 
practices (although they scored the lowest on parents’ own influence), followed by the fathers 
and adolescents. Thus, mothers think that they more frequently use parenting practices to 
prevent their children from smoking. 
Table 1 
Comparison of Indicators of Antismoking Socialization Reported by Adolescents, Mothers and Fathers 
Note: Means with similar superscripts (a, b or c) are significantly different (p < 0.01). Paired t-tests 
were used. Adolescents’ reports about the mother on the antismoking socialization practices were 
compared with the mothers’ reports, while adolescents’ reports about the father were compared with 
the fathers’ reports. Mothers’ reports were also compared with the fathers’ reports.  
Differences in Antismoking Socialization Practices between Smoking and Non-smoking 
Parents  
Table 2 shows that, according to adolescent and mother reports, non-smoking 
mothers had more house rules and reacted more constructively to child experimentation with 
smoking, than smoking mothers. Non-smoking mothers also reported higher perceived 
parental influence. Smoking mothers had more cigarettes available at home, according to both 
adolescents and mothers. 
Smoking fathers more often had a non-smoking agreement with their children and 
also had more cigarettes available at home than non-smoking fathers (Table 2); this was 
reported by both the adolescents and the fathers. Adolescents and fathers reported that 
compared to smoking fathers, non-smoking fathers have more house rules. According to 
adolescents, non-smoking fathers assume to have more influence and react more 
constructively to adolescent smoking than smoking fathers.  
Adolescent-Mother Adolescent-Father Mother Father 
M (SD) M (SD) M (SD) M (SD) 
Non-smoking agreement 1.36 0.48 1.35b 0.48 1.34c 0.47 1.31bc 0.46 
House rules 3.37 1.00 3.37 1.00 3.36 1.04 3.41 1.03 
Availability 1.37 0.67 1.37 0.67 1.33 0.66 1.37 0.70 
Parental influence 3.38a 0.89 3.34 0.99 3.18ac 0.74 3.29c 0.78 
Frequency of communication 1.89a 0.72 1.83b 0.76 2.18a 0.73 2.11b 0.72 
Quality of communication 3.57a 0.65 3.54b 0.69 3.94ac 0.57 3.83bc 0.62 
Constructive reaction 4.23a 0.59 4.20b 0.63 4.46ac 0.52 4.35bc 0.55 
Negative reaction 2.74a 1.09 2.77b 1.16 2.10a 0.98 2.13b 0.93 
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Table 2 
Comparison of Indicators of Antismoking Socialization between Non-Smoking Parents and Smoking 
Parents 
Mother does not smoke Mother smokes 
Adolescent report Mother report Adolescent report Mother report 
 M (SD) M (SD) M (SD) M (SD) 
Non-smoking agreement 1.35 0.48 1.34 0.47 1.36 0.48 1.34 0.48 
House rules 3.59a 0.93 3.55b 1.00 2.42a 0.65 2.50b 0.67 
Availability 1.14a 0.38 1.09b 0.36 2.37a 0.72 2.37b 0.69 
Parental influence 3.43 0.86 3.24b 0.70 3.18 0.96 2.92b 0.83 
Frequency of communication 1.89 0.70 2.15 0.71 1.90 0.77 2.25 0.75 
Quality of communication 3.61 0.66 4.03 0.53 3.43 0.59 3.56 0.58 
Constructive reaction 4.29a 0.54 4.52b 0.44 3.97a 0.72 4.17b 0.71 
Negative reaction 2.82 1.09 2.15 1.01 2.38 1.06 1.84 0.82 
         
Note: Means with similar superscripts (a or b) are significantly different (p < 0.01). Paired t-tests were 
used. 
Antismoking Socialization and Adolescents’ Smoking 
Preliminary analyses showed that parental smoking and availability of cigarettes were 
highly correlated (range 0.62-0.75, p < 0.001). To avoid multi-collinearity, the concept of 
‘availability of cigarettes’ was omitted from further analyses. Pearson’s correlations among 
the other explanatory variables ranged from -0.47 to 0.54. 
The variables entered in the multivariate analyses explained on average for 15.5% of 
the variance in adolescents’ smoking (Table 3). However, the percentage of explained 
variance differed between parent and adolescent reports, being higher in the model with the 
adolescent reports on antismoking socialization than in the models with parental reports. 
When adolescents reported on their mothers, the proportion of explained variances of 
adolescents’ smoking behaviors was 20%, compared with 17% for fathers. These percentages 
were 12% when mothers reported on their children and 13% when fathers reported on their 
children.  
Father does not smoke Father smokes 
Adolescent report Father report Adolescent report Father report 
Non-smoking agreement 1.34a 0.47 1.29b 0.45 1.44a 0.50 1.37b 0.48 
House rules 3.57a 0.95 3.61b 0.99 2.65a 0.82 2.60b 0.75 
Availability 1.15a 0.42 1.13b 0.40 2.15a 0.80 2.20b 0.85 
Parental influence 3.41a 0.94 3.37 0.77 3.08a 1.09 3.01 0.71 
Frequency of communication 1.84 0.76 2.09 0.70 1.81 0.78 2.16 0.75 
Quality of communication 3.59 0.67 3.90 0.60 3.35 0.75 3.60 0.61 
Constructive reaction 4.27a 0.56 4.42 0.49 3.99a 0.74 4.13 0.58 
Negative reaction 2.83 1.15 2.20 0.93 2.60 1.18 1.84 0.88 
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Adolescents’ educational level, birth order, parental influence, and frequency and 
quality of communication were all significantly associated with adolescent smoking. A higher 
educational level was a protective factor: adolescents with a middle or high educational level 
were at lower risk to start smoking than adolescents with a low educational level. Also, the 
younger sibling was at less risk to start smoking than the older sibling. The odds ratios (OR) 
for parental influence ranged from 0.49 to 0.60, implying that when adolescents and parents 
indeed perceived the influence of parents, adolescents were less likely to smoke. Furthermore, 
adolescents were more likely to start smoking the more their parents talked about smoking-
related issues. The quality of communication appeared to be a protective factor. Adolescents 
were less likely to smoke when the quality of the parent-child communication was high. 
Mothers’ report on constructive reaction was marginally associated with adolescents’ 
smoking. Adolescents with mothers who would react constructively if they found out that 
their child experimented with smoking, were less likely to smoke.  
Table 3  
Logistic Regression Analyses of Antismoking Socialisation on Adolescent Smoking  
Note: OR = odds ratio. 95% CI = 95% confidence intervals.  * p < 0.05, ** p < 0.01,  *** p < 0.001. 
Association between Antismoking Socialization Variables and Adolescents’ Smoking for 
Older and Younger Siblings 
The model with the main effects and the interaction terms (birth order x antismoking 
socialization practices) yielded an additional 1.3% of the variance of adolescents’ smoking 
behavior compared to the model with only the main effects (data not shown). 
  Adolescent-Mother 
N=812 
Adolescent-Father 
N=802 
Mother 
N=826 
Father 
N=821 
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Gender adolescent 1.12 0.82-1.54 0.99 0.72-1.35 1.08 0.80-1.46 1.04 0.77-1.40 
Education level adolescent: 
Low (reference group) 
Middle 
High 
1.00
0.39*** 
0.46*** 
0.26-0.57 
0.31-0.68 
1.00
0.39*** 
0.39*** 
0.27-0.58 
0.26-0.58 
1.00
0.39*** 
0.48*** 
0.27-0.56 
0.33-0.70 
1.00
0.40*** 
0.48*** 
0.28-0.59 
0.33-0.70 
Birth order 0.59** 0.43-0.82 0.61** 0.44-0.84 0.56*** 0.41-0.76 0.54*** 0.40-0.73 
Smoking behavior of parent 1.25 0.80-1.96 1.11 0.74-1.68 0.89 0.58-1.36 0.96 0.64-1.43 
Non-smoking agreement 1.29 0.92-1.80 1.27 0.92-1.77 1.07 0.78-1.47 1.39 0.99-1.94 
House rules 1.14 0.95-1.38 1.09 0.92-1.30 0.99 0.84-1.17 1.06 0.89-1.25 
Parental influence 0.49*** 0.40-0.60 0.56*** 0.47-0.68 0.60*** 0.48-0.75 0.58*** 0.46-0.73 
Frequency of communication 1.64*** 1.29-2.08 1.45** 1.17-1.81 1.40** 1.11-1.76 1.43** 1.13-1.80 
Quality of communication 0.52*** 0.39-0.68 0.60*** 0.46-0.78 0.70* 0.52-0.93 0.70* 0.53-0.92 
Constructive reaction 0.83 0.58-1.19 0.95 0.68-1.33 0.74 0.53-1.03 0.75 0.54-1.04 
Negative reaction 0.95 0.79-1.15 0.97 0.83-1.14 1.01 0.85-1.20 1.00 0.82-1.21 
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We report here only those interaction effects that were significant in both the 
univariate and the multivariate analyses.3 In general, birth order did not moderate the effect on 
the association between antismoking socialization practices and adolescent smoking. There 
was, however, one exception; birth order had a moderating effect on the association between 
adolescent report on the negative reaction of the father and adolescent smoking (OR = 1.63, p
< 0.01, 95%CI = 1.17 - 2.27). Older and younger siblings who did not smoke perceived the 
same amount of negative reactions from their father should they start to smoke. However, 
when comparing older siblings who already smoked with younger (smoking) siblings, the 
younger children perceived that their fathers would react much more negatively should he 
find out that they were smoking.  
Association between Antismoking Socialization Variables and Adolescents’ Smoking for 
Smoking and Non-smoking Parents  
The model including the main effect and interaction terms (parents’ smoking x 
antismoking socialization practices) in the equation added 1.3% to the variance of 
adolescents’ smoking compared to the model with only the main effects.  
Again, we report only those interaction effects that were significant both in the univariate and 
multivariate analyses. Parents’ smoking generally did not moderate the effect on the 
association between antismoking socialization practices and adolescents’ smoking. There 
were two exceptions. Firstly, fathers’ smoking moderated the association between (adolescent 
reports on) non-smoking agreements of parents’ and adolescents’ smoking (OR = 0.34, p < 
0.01, 95%CI = 0.15 - 0.76). Non-smoking children with smoking fathers more often had a 
non-smoking agreement compared to non-smoking children from non-smoking fathers. 
Smoking children with a smoking father did not differ in having a non-smoking agreement 
compared to children with a non-smoking father. Secondly, mothers’ smoking moderated the 
association between (the mothers’ report of) the quality of the parent-child communication on 
adolescents’ smoking (OR = 3.29, p < 0.01, 95%CI = 1.51 - 7.16). Although non-smoking 
mothers generally perceived a higher quality of communication with their children compared 
to smoking mothers, the difference in the quality of communication between non-smoking 
and smoking children was smallest for smoking mothers. 
Additional Results 
Additional analyses were conducted to test whether mothers’ and fathers’ 
antismoking socialization practices differed between the older and younger sibling. Only for 
the frequency of communication (fathers’ reports) were significant differences found between 
the older (M = 2.09; SD = 0.03) and younger sibling (M = 2.13; SD = 0.04; t (427) = 2.71, p = 
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0.007). Fathers reported that they communicated more with the younger sibling than with the 
older one. 
We also tested whether the effects of antismoking socialization practices on 
adolescent smoking depended on the gender of the child. The interaction terms in these 
models explained an additional 0.3% of the variance of adolescent smoking compared to the 
model with only the main effects. There were no significant moderating effects of gender of 
the adolescent on the association between antismoking socialization practices and 
adolescents’ smoking.  
Discussion
The present study investigated the associations between antismoking socialization 
practices in families and adolescents’ smoking. Mothers are generally more positive about 
their antismoking socialization practices to prevent their children from smoking than fathers 
and adolescents, a finding also reported by others (Engels & Willemsen, 2004; Fearnow et al., 
1998). An explanation for this may be that because mothers spend more time with their 
children during the day, they may have a better insight into occurrences within the family, and 
have more control over daily parenting compared to fathers. A second explanation could be 
that mothers are expected to conform to (cultural) standards of being a ‘good’ mother and 
therefore may overestimate positive parenting behaviors. In accordance with Engels and 
Willemsen (2004), our findings suggest that adolescents think that their parents will react 
more negatively (by being angry or punitive) when finding out that they would smoke, 
whereas parents think they would react more positively by using a problem-solving and 
constructive approach. To understand antismoking socialization it is therefore essential that 
the perspectives of adolescents as well as parents are taken into account.  
Smoking parents may differ from non-smoking parents in the ways they try to prevent 
their children from smoking (see also Chassin et al., 1998; Clark et al., 1999; Henriksen & 
Jackson, 1998). We found that non-smoking parents are engaged in antismoking socialization 
practices more frequently and more constructively than smoking parents. Some smoking 
parents may even believe that smoking in the presence of their children is inevitable (Clark et 
al., 1999) and therefore may make fewer efforts to prevent their offspring from doing 
similarly.  
A main question of the present study was whether antismoking socialization was 
related to adolescents’ smoking. It was found that some antismoking socialization practices 
by parents are related to a decreased risk of the adolescent’s engagement in smoking. First, if 
parents perceive that they can influence their child not to smoke, adolescents are less likely to 
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smoke. Engels and Willemsen (2004) indicated that parents who perceive that they have some 
influence are also those parents who are more involved in setting rules at home not to smoke, 
talked about smoking, and warned their children about the negative effects of smoking. 
Conversely, if parents think that they are unable to influence their children’s opinions and 
behaviors, they are more likely to end up with smoking children (Engels & Willemsen, 2004). 
Second, the more frequently parents talk about smoking-related issues with their 
children, the more likely adolescents are to smoke. There are ambiguous reports regarding the 
effects of the frequency of parent-child communication on children’s smoking. Similar to our 
study, Ennett et al. (2001) also reported that parent-child communication was a risk factor for 
adolescents’ smoking, and Engels and Willemsen (2004) reported that the frequency of 
parent-child communication was negatively associated with self-efficacy. Thus, parents who 
communicated often with their children were more likely to have children who were less 
confident to resist or refrain from smoking, and subsequently are more likely to experiment 
with smoking. In contrast, other studies (e.g., Clark et al., 1999; Chassin et al., 1998; Jackson, 
1997) suggest that if parents discuss the issue of smoking with their children, adolescents 
have a lower risk smoking. The longitudinal findings of Ennett et al. (2001) suggest that when 
adolescents experiment with smoking, parents communicate more often with their children in 
an attempt to prevent them from continuing to smoke. Thus, the timing of smoking-specific 
communication seems to be important. Parents should initiate smoking-specific 
communication before the child has experimented with smoking, as waiting might be 
counterproductive (Ennett et al., 2001). Finally, our findings indicated that the better the 
quality of parent-child communication, the less likely adolescents are to smoke. This indicates 
that merely talking frequently to the child about smoking is less important than whether or not 
these discussions take place in a constructive and respectful manner, and that the child 
appreciates it. 
When one or both parents smoke their children are more likely to smoke than when 
neither of the parents smoke (e.g., Bailey et al., 1993; Bauman et al., 1990; Chassin, Presson, 
Sherman, Corty, & Olshavsky, 1984; Conrad, Flay, & Hill, 1992; Petraitis, Flay, & Miller, 
1995). In our study, multivariate analyses showed no significant association between parents’ 
smoking and adolescents’ smoking. However, additional univariate analyses clearly 
demonstrated that children with smoking parents are more likely to engage in smoking 
themselves. This is an important finding, showing that the residual effect of parental smoking 
is non-significant when variables that should theoretically mediate the relationship are 
included in the model (see review Avenevoli & Merikangas, 2003).  
We also examined whether birth order, parents’ smoking or gender of the child 
moderated the associations between antismoking socialization practices and adolescents’ 
smoking. It is important to stress that ours is the first study to examine the effects of specific 
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parenting practices on adolescent smoking with a full family, consisting of both parents and 
two children. Antismoking socialization practices generally do not differ between the older 
and younger sibling (except for the frequency of communication), and the associations 
between antismoking socialization practices and adolescents’ smoking are similar for younger 
and older children. These findings indicate that parents treat their older and younger child in 
the same way when it comes to smoking, and that the impact of their parenting is identical for 
both siblings.  
Antismoking socialization practices are related to lower rates of adolescent’ smoking 
for both non-smoking parents and for smoking parents (see also Clark et al., 1999; Henriksen 
& Jackson, 1998; Kandel & Wu, 1995; Chassin et al., 1998; Jackson & Henriksen, 1997).
Thus, smoking parents can prevent their child from smoking by endorsing specific parenting 
practices. Our study suggests that (smoking) parents who do not use antismoking socialization 
practices may actually miss the opportunity to prevent their offspring from smoking. 
Finally, given that no gender differences were found in the associations between 
antismoking socialization and adolescent smoking, our findings imply that the role of 
antismoking socialization in adolescents’ smoking is similar for boys and girls.  
Limitations and Strengths 
Some limitations of this study should be addressed. First, we used a cross-sectional 
design. The relations between all eight antismoking socialization practices and adolescents’ 
smoking are bi-directional by nature. For example, a longitudinal study by Ennett et al. (2001) 
showed that the relationship between parent-child communication of rules and consequences 
for adolescent’ smoking behavior is bi-directional; smoking by adolescents at baseline 
predicted parent-child communication at a follow-up measurement, and vice versa. Therefore, 
longitudinal studies are essential to confirm our cross-sectional findings. Secondly, in our 
study the adolescents may have underreported their actual smoking because their 
questionnaire was completed in the presence of their parents. However, in an attempt to 
diminish this problem, interviewers were also present when the four family members 
completed the questionnaire, and family members were asked to complete the forms 
separately, without discussing matters with each other, and if possible, in a different part of 
the house. Thirdly, the meaning and interpretation of birth order deserves some attention 
because birth order is strongly related to age, and age is strongly related to adolescent 
smoking. In our study design the older siblings were aged 14-17 years and the younger 
siblings from 13 to 15 years, which means that the ages partly overlap. Thus, because it is 
difficult to measure the effect of age it is more likely that we are measuring the effect of birth 
order (which has no overlap). To disentangle birth order and age effects, longitudinal data are 
needed; however, we can report that the effects of birth order were minimal. Fourthly, 
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although we did not aim to generalise the findings to the Dutch population as a whole, it 
should be acknowledged our findings can not be representative for all families in the 
Netherlands because, for example, we included only intact families in the present study. 
Finally, we did not examine adolescents’ smoking onset or adolescents’ regular smoking, but 
focused solely on the association between antismoking socialization practices and 
adolescents’ lifetime smoking. Further studies are needed to investigate whether similar 
findings would emerge when predicting adolescent smoking onset or adolescent regular 
smoking. 
This study also has a number of strengths. For example, most studies on antismoking 
socialization and adolescents’ smoking behavior included a selected set of antismoking 
socialization practices (e.g., communication, negative reactions, house rules, monitoring), and 
often assessed these practices using a singular item. In the present study, we aimed to assess a 
wide range of antismoking socialization practices and measured each of them with two or 
more items (except for non-smoking agreement). Furthermore, ours is the first study to 
include parents and their children allowing to acquire a more intersubjective viewpoint.  
Implications 
Antismoking socialization practices may be an important component of public health 
campaigns to discourage adolescent smoking, since it is easier to achieve a change in parents’ 
antismoking socialization practices than to change parents’ global parenting practices (Ennett 
et al., 2001). Further, smoking parents are less likely to take action to prevent their children 
from smoking (e.g., Fearnow et al., 1998). Smoking parents may think that engaging in 
antismoking socialization practices will do more harm than good when they give their 
children mixed messages, such as “don’t do what I do, but do what I say”. Findings of the 
present study, however, imply that what parents do (their own smoking) is not more important 
than what they say. Although the benefits of parents who quit smoking should not be 
underestimated (Den Exter Blokland, Engels, Hale, Meeus, & Willemsen, 2004), smoking 
parents should nevertheless be encouraged to communicate antismoking messages to children 
(e.g., Henriksen & Jackson, 1998).     
Notes
1     Families with two adolescents aged between 13 and 16 years were selected to 
participate; however, when the first measurement occurred (at T1) in one of the families the 
older adolescent had just reached the age of 17 years.  
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2   In the present study we focused on experimenting with smoking among 
adolescents, examining the first phase of smoking onset by dividing adolescents into the two 
groups (ever smoked versus never smoked). This division is also applied in other studies (e.g., 
Bailey et al., 1993; Henriksen & Jackson, 1998; Jackson & Henriksen 1997). If we would use 
the same groups as applied in the parents (not a current/regular smoker versus current/regular 
smoker) the number of younger siblings who smoke regularly (N = 24) would be too small to 
allow proper analyses.  
3  Before interpretation of the significant interaction effects found in the multivariate 
analyses, we also conducted univariate analyses. Interaction effects showing to be 
multivariately as well as univariately significant are reported in the paper. 
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Smoking-specific Communication and 
Adolescent Smoking 
Based on: Harakeh, Z., Den Exter Blokland, E. A.W., Vermulst, A. A., Scholte, R. H. 
J., & Engels, R. C. M. E. (2006). Parental communication and adolescent smoking: Should we 
encourage parents to talk with their adolescents about smoking-related topics? Resubmitted 
for publication. 
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Abstract 
This longitudinal study examined the reciprocal effect of the frequency of smoking-specific 
communication between parents and adolescents, and adolescents’ smoking. Participants were 428 
Dutch families (mother, father and two adolescents). Smoking-specific communication was not 
associated with older and younger adolescent smoking. With regard to the transition from never 
smoking to smoking initiation, smoking-specific communication also proved not to be associated with 
adolescent smoking onset. Further, our findings showed that in some cases frequent communication 
even increased the likelihood for younger adolescent’s smoking, and that when adolescents already 
smoke parents start to talk more frequently about smoking-related issues with their adolescents later 
on. Neither the quality of smoking-specific communication, the quality of the parent-adolescent 
relationship, nor parental smoking moderated these effects.  
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Introduction 
Parents that want to prevent their children from smoking have to resort to specific activities, 
such as setting rules not to smoke at home, warn the adolescent about the negative consequences of 
smoking, or punish the adolescent when he/she is smoking. Although the literature on parental 
smoking-specific communication is not conclusive, some of these smoking-specific strategies appear 
to be effective in preventing adolescents from smoking (Chassin, Presson, Rose, Sherman, Davis, & 
Gonzalez, 2005a; Clark, Scarisbrick-Hauser, Gautam, & Wirk, 1999; Den Exter Blokland, Hale, 
Meeus, & Engels, 2006a; Harakeh, Scholte, De Vries, & Engels, 2005; Henriksen & Jackson, 1998; 
Jackson & Henriksen, 1997). However, studies on the impact of smoking-specific communication 
have yielded conflicting results. Some studies showed that parental smoking-specific communication 
is a protective factor (e.g., Chassin, Presson, Todd, Rose, & Sherman, 1998), while others found that 
smoking-specific communication had no significant effect on adolescent smoking (e.g., Chassin et al., 
2005a; Den Exter Blokland et al., 2006a; Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001; Otten, 
Harakeh, Vermulst, Van Den Eijnden, & Engels, 2006a). Other studies indicated that the children of 
parents who do communicate about smoking-related issues tend to be less likely to smoke (e.g., 
Jackson, 1997; Jackson & Henriksen, 1997), in contrast to other studies that indicated that parents 
who often communicate about smoking-related topics may have children that are more likely to 
smoke (e.g., Engels & Willemsen, 2004; Harakeh et al., 2005). Many of the studies are cross-sectional 
and the reported longitudinal studies do not clarify the issue of strength and the direction of effects. 
Thus, some of the findings challenge the assumption that parent-adolescent communication prevents 
adolescents from smoking. Based on this assumption, prevention campaigns often recommend and 
encourage parents to communicate with their adolescents about tobacco-related issues (e.g., Miller-
Day, 2002; Stivoro, 2005). However, we question whether it should be encouraged or even 
recommended that parents communicate about smoking-related issues with their adolescents because 
there is no clear empirical evidence that this parental strategy is effective in discouraging adolescents 
from smoking.  
The present study addresses two major issues by examining both the strength and the 
direction of effects with regard to communication on smoking-related topics in a family. The first 
issue is whether adolescents who are involved in frequent smoking-specific communication with their 
parents will have a lower risk to smoke. The second issue is whether there is a reciprocal relation 
between the frequency of smoking-specific communication and adolescent smoking. It is plausible 
that adolescent smoking will, in turn, cause parents to start or increase the frequency of smoking-
specific communication in their attempt to discourage their adolescents from further smoking and has 
not been investigated in previous studies.  
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Aspects of Communication on Smoking 
Although the time spent between adolescents and parents tends to decrease between early and 
late adolescence (Larson, Richards, Moneta, Holmbeck, & Duckett, 1996), the parents continue to 
influence adolescents’ norms, values and behavior (e.g., Dekoviü & Meeus, 1997; Parke & Ladd, 
1992). In line with the evidence that parents remain influential in the adolescent period, the 
assumption would be that parents who continue to communicate with their adolescents are more 
successful in preventing risk behaviors of their offspring. In their framework on parent-adolescent 
communication, Miller, Kotchick, Dorsey, Forehand and Ham (1998, p.96) suggested that: 
“Dialogues should be continuous and sequential (building one upon the next as a child’s cognitive, 
emotional, physical, and social development and experiences change) and time-sensitive (i.e., 
information is immediately responsive to the child’s questions and anticipated needs, rather than 
programmed curriculum)” (see also Miller-Day, 2002). This definition of communication between 
parents and adolescents indicates how complex the communication process is, because it states that 
the communication should be continuous and that the interaction between parent and adolescent is 
important. Thus, it is not only a matter of investigating whether or not communication occurs between 
parents and adolescents (and its frequency); in the aim to understand the effectiveness of frequent 
communication on health issues like smoking, other important aspects in the process of 
communication (such as the timing, style or manner, and general family environment) should also be 
taken into account. 
First of all, with respect to timing, Ennett et al. (2001) suggest that parents who wait or delay 
communication about smoking-specific issues until they assume that their adolescent is smoking and 
then try to discourage him/her, is counterproductive. Therefore communication might be most 
effective when children have not yet started to experiment with smoking. The timing of 
communication is also important, because older and younger adolescents within a family may react 
differently to the parents’ communications, other parenting strategies and/or parental authority (e.g., 
Rohde et al., 2003; Sulloway, 1995). Our group previously showed that the frequency of smoking-
specific communication between parent and adolescent differed for older and younger adolescents 
(e.g., Harakeh et al., 2005). For example, fathers reported that they communicated more with the 
younger adolescent than with the older one; moreover, communication may be less effective for older 
adolescents if they are less inclined to follow parental advice. Second, our previous study also 
indicated that the higher the quality of parent–adolescent smoking-specific communication, the less 
likely adolescents are to smoke (Harakeh et al., 2005); this suggests that the effect of communicating 
frequently to the adolescent about smoking may depend on whether or not these discussions take 
place in a constructive and respectful manner (Harakeh et al., 2005). Third, concerning the quality of 
the parent-adolescent relationship, if the overall quality is satisfactory, parents will be more accurate 
Chapter 4 - Parental communication and adolescent smoking 
75
in identifying the smoking status of their adolescents, will monitor their adolescents in an appropriate 
way, and will communicate more with their adolescents on different topics including smoking (see 
Jaccard, Dittus, & Gordon, 1998). Finally, non-smoking parents are more frequently and more 
constructively engaged in discussing smoking related-topics with their adolescents than smoking 
parents (Den Exter-Blokland et al., 2006a; Harakeh et al., 2005; Henriksen & Jackson, 1998). A 
longitudinal study by Chassin et al. (2005a) showed that adolescents with non-smoking parents were 
less likely to smoke when their parents communicated with them about smoking-specific topics 
compared to adolescents with smoking parents. Smoking-specific communication between 
adolescents and smoking parents did not affect adolescents’ smoking. It is important to take parental 
smoking into account because of the above-mentioned evidence that smoking and non-smoking 
parents differ in their communication strategies. 
Design of the Present Study  
Longitudinal data of 428 families were used to investigate the reciprocal associations between 
the frequency of smoking-specific parent-adolescent communication and adolescent’s smoking. This 
longitudinal design and the inclusion of these reciprocal associations in one model will provide new 
insights on the effect of smoking-specific communication compared to previous studies. The initial 
model tested is depicted in Figure 1. The timing of communication was investigated by testing the 
initial model for adolescents’ smoking initiation, and by examining the associations for the older and 
younger sibling within a family separately. Further, we tested whether three moderators influenced the 
association between frequency of smoking-specific communication and adolescent’s continuation of 
smoking: (1) the quality of smoking-specific communication between parent and adolescent, (2) the 
overall quality of the relationship between parent and adolescent, and (3) parental smoking behavior.   
Figure 1  
The Theoretical Model Tested in the Present Study 
Frequency of the 
parent-child 
communication T1
Adolescent smoking T1 
Frequency of the 
parent-child 
communication T2
Frequency of the 
parent-child 
communication T3 
Adolescent smoking T2 Adolescent smoking T3 
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We further investigated whether the effect of the frequency of communication about 
adolescent smoking differed between the mother and father. It has been reported that, during 
childhood and adolescence, mothers (as compared to fathers) talk more frequently with their children 
and cover a broader range of topics (e.g., Miller-Day, 2002). Further, adolescents indicated that they 
felt more attached to their mothers and felt more at ease about talking with them about issues related 
to alcohol, tobacco and other drug use (Miller-Day, 2002). One of the unique features of the present 
study is that we take into account the perceptions of mothers, fathers, older, and younger adolescents 
within a family. The assessment and evaluation of different perspectives within families may reveal 
different effects on adolescents’ smoking (see also review of Holmbeck, Li, Schurman, Friedman, & 
Coakley, 2002). For example, adolescents reported a much lower frequency of communication with 
their parents about smoking-related issues compared to the reports of their parents (Harakeh et al., 
2005).
Method 
Participants 
Families participated in a longitudinal study “Family and Health” which had three waves (T1 
= baseline, T2 and T3) with a one-year interval between T1 and T2, and between T2 and T3. The 
families were approached between November 2002 and April 2003. A total of 428 Dutch families 
were selected to participate at baseline. A full design was used: each family consisted of a mother, 
father, and two adolescents aged 13 to 16 years (for more details see Harakeh et al., 2005; Van Der 
Vorst, Engels, Meeus, Dekoviü, & Van Leeuwe, 2005). Families had to fulfill the following inclusion 
criteria to participate in the present study: the adolescents in the families were biologically related to 
each other and the mother and father were the biological parents of these adolescents; parents were 
married or living together during the project (two families had to be excluded from the third 
measurement because the parents were divorced or were no longer living together) and the two 
adolescents participating in each family were neither twins, nor mentally or physically disabled.  
At baseline, the older adolescents were aged 14 to 17 years (M = 15.22, SD = .60), the 
younger adolescents 13 to 15 years (M = 13.36, SD = .50), the mothers 35 to 56 years (M = 43.82, 
SD= 3.57), and the fathers were 37 to 62 years (M = 46.18, SD= 4.00). Most of the family members 
were of Dutch origin (i.e. 96.1% of the fathers, 97.4% of the mothers, 98.1% of the older adolescents, 
and 98.8% of the younger adolescents). Males and females were equally distributed among the 
adolescents: 52.8% of the older adolescents were male and 47.7% of the younger adolescents were 
male. Of the older adolescents 30.9% attended lower-level education (i.e., preparatory secondary 
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school for technical and vocational training); 29.3% middle-level education (i.e., preparatory 
secondary school for colleges below university level); and 39.6% high-level education (i.e., 
preparatory secondary school for university). Of the younger adolescents: 36.7% attended lower-level 
education, 35.5% middle-level education, and 26.3% high-level education. With regard to parents’ 
educational level, 2.1% of the mothers and 1.4% of the fathers had attended primary school only; 
31.4% of the mothers and 17.9% of the fathers had finished secondary school; 30.0% of the mothers 
and 30.5% of the fathers had finished technical and vocational training; 30.3% of the mothers and 
32.2% of the fathers finished college; while 5.4% of the mothers and 17.4% of the fathers had 
finished university. In the Netherlands, university education is viewed as being a slightly higher level 
than college education. Among the participating families, 18.6% of the mothers and 3% of the fathers 
did not work; and 5.7% of the mothers and 91.4% of the fathers worked more than 33 hours a week.  
Procedure 
The addresses of two-parent families with at least two adolescents (aged 13 to 16 years) were 
selected from the registers of 22 municipalities in the Netherlands. A letter was sent to all these 
families inviting them to participate in a longitudinal study; 885 families responded that they were 
willing to participate and gave their informed consent. These families were then telephoned to 
establish whether they fulfilled all the inclusion criteria. Finally, of the 765 families fulfilling the 
criteria, 428 were selected to participate. 
Interviewers visited all the families at home at baseline between November 2002 and 
April 2003 (T1; N=428), the first follow-up was one year later (T2; N=416), followed one 
year later by a second follow-up (T3; N=404). However, because at T3 two of the 404 
families were divorced or no longer living together, these two families had to be excluded 
from the third measurement. Therefore, for the analysis at T3 the sample included 402 
families. Attrition between the three waves was extremely low: in total only 26 families 
dropped out of the study. During the home visits by the interviewers each family member 
filled in the questionnaire individually and separately.1 The questionnaire took about 90 
minutes to complete. At each wave the family (as a whole) received € 30 and at the end of the 
study five cheques of € 1000 each were raffled between the 404 families who took part in all 
three waves. 
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Measures 
The frequency of smoking-specific communication, the quality of communication measures, 
and the scale assessing the overall quality of the relationship were administered to all participants.   
Frequency of smoking-specific communication. This variable refers to how often in the past 
12 months the mother and father talked with their adolescents about issues concerning smoking 
(Ennett et al., 2001). This scale is similar to that used by Ennett and colleagues to assess smoking-
specific communication and consisted of eight items. For example, the questionnaire version for 
adolescents was ‘During the past 12 months, how many times did your mother talk to you about how 
to resist peer pressure to use tobacco?’, and adolescents had to answer a similar question about their 
father. For parents it was ‘During the past 12 months, how many times did you talk to your adolescent 
about how to resist peer pressure to use tobacco?’, and parents had to answer a similar question for 
their other participating child. Response categories ranged from 1 ‘never’ to 5 ‘very often’. 
Cronbach’s alphas at T1, T2 and T3 ranged from .86 to .91 for the various reporters.  
Quality of smoking-specific communication. We used the quality of smoking-specific 
communication assessed at T1. This concept represents the quality of communication about smoking 
between parent and adolescent (Harakeh et al., 2005). The scale consisted of six items on a five-point 
scale. For example, the questionnaire version for adolescents was ‘My mother and I are interested in 
each other’s opinion about smoking’. For parents it was ‘My child and I are interested in each other’s 
opinion about smoking’, and parents had to answer a similar question for their other participating 
adolescent. Response categories ranged from 1 ‘completely untrue’ to 5 ‘completely true’. Cronbach’s 
alphas at T1 ranged from .74 to .84.  
Quality of parent-adolescent relationship. We used information on the quality of the parent-
adolescent relationship assessed at T1. The quality of this relationship represented the affect 
dimension of parenting and was assessed by the inventory of parent and peer attachment (IPPA; 
Armsden & Greenberg, 1987). The IPPA distinguishes three subscales: communication, trust, and 
alienation. The response scales of these three subscales ranged from 1 (‘never’) to 6 (‘always’). In the 
present study we used the total scale of the IPPA assessing the general quality of the parent-
adolescent relationship (see also Heiss, Berman, & Sperling, 1996). Cronbach’s alphas ranged from 
.77 to .87.  
 Parents’ smoking. We used parents’ smoking assessed at T1 (De Vries, Engels, Kremers, 
Wetzels, & Mudde, 2003a). To use parental smoking as a moderator a dichotomous variable was used 
to compare smoking and non-smoking parents in the multi-group analyses: 1= ‘not a current smoker’ 
and 2= ‘current smoker’.  
Adolescents’ smoking. To assess adolescents’ smoking, adolescents were asked to report 
which stage of smoking applied to them (De Vries et al., 2003a). On a nine-point scale responses 
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ranged from 1 = ‘I have never smoked, not even one puff’ to 9 = ‘I smoke at least once a day’. We 
recoded the responses into four categories: 1 = ’never smoked’ (not even one puff), 2 = ’stopped 
smoking’, 3 = ’smoked occasionally, less than weekly’, 4 = ‘smoked at least once a week’.  
Data Analyses  
 Descriptive statistics about adolescents and parents’ smoking, and the frequency of 
communication were provided including paired t-tests to test differences in the frequency of 
communication over time. To test the consistency in reports from parent and children, correlations 
between parents and their children about the frequency of communication were computed. Pearson 
correlations were reported between the frequency of communication and adolescent smoking at the 
three waves. Models were tested as depicted in Figure 1 using Structural Equation Modeling (SEM). 
To construct models for smoking initiation we selected adolescents who had never smoked at T1. To 
test the smoking onset models, we used the model as depicted in Figure 1 but excluding the smoking 
variable of adolescents at T1. 
In our models, the frequency of the smoking-specific communication (T1, T2 and T3) are 
latent variables, and adolescents’ smoking (T1, T2, and T3) are included as manifest variables. 
Because the smoking variables are categorically ordered (ordinal) variables, standard SEM procedures 
are not appropriate. To overcome this problem the software package MPLUS (Muthén & Muthén, 
1998-2004) was used which easily handles these kind of data. The WLSMV-estimator (Weighed 
Least Square with adjusted Mean-and Variance chi-square statistic) was used to estimate the 
parameters of the model. Standard chi-square tests are replaced by robust chi-square variates to test 
model fit. To make optimal use of the information in our data we decided to use the missing option in 
MPLUS.2 In this case pair-wise information was used with categorical outcomes in combination with 
the WSLSMV estimator. 
To overcome the problem of having too many parameters to be estimated in the models, 
parceling was used for the latent variable ‘frequency of communication’ by replacing the original 
eight items of a latent variable with two parcels of four items each (e.g., Harakeh, Scholte, Vermulst, 
De Vries & Engels, 2006a; Bandalos & Finney, 2001). The factor loadings in the eight models for 
smoking onset ranged from .71 to .97, and for the eight models on smoking the factor loadings ranged 
from .74 to 1.02, indicating substantial loadings. 
To examine the reciprocal relations between the frequency of smoking-specific parent-
adolescent communication and adolescent’s smoking, cross-lagged panel analyses (Finkel, 1995) 
were carried out (see Figure 1). In such models, error terms of corresponding indicators (parcels) 
between T1, T2 and T3 are allowed to correlate (Byrne, 1998, pp. 359-360). An initial model was 
estimated (depicted in Figure 1). Significant cross-relations over time (T1 to T2 and T2 to T3) are an 
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indication for causal predominance: does the frequency of communication have an impact on 
adolescent smoking behavior, or does the adolescent smoking behavior have an impact on the 
frequency of communication? The existence of two significant cross paths is an indication for a 
reciprocal relationship. We started with an initial model with specified paths as shown in Figure 1, 
including correlations between the two variables at T1 and correlations between the disturbance terms 
at T2 and T3. 
The moderation effects of the quality of smoking-specific parent-adolescent communication, 
quality of parent-adolescent relationship, and parents’ smoking on cross-lagged effects of the 
frequency of smoking-specific communication and adolescent smoking were tested with multi-group 
analyses (Bollen, 1989). For the quality of smoking-specific parent-adolescent communication and the 
quality of parent-adolescent relationship we dichotomized each of these variables into high and low 
scores using median split (Poelen, Engels, Van Der Vorst, Scholte, & Vermulst, 2006). With regard to 
parents’ smoking, two groups were formed: one group with the non-smokers and a second group with 
the smokers. We tested the model separately for fathers and mothers to examine whether parental 
smoking was a moderator in the model. Differences in structural paths between the two groups were 
tested with chi-square difference tests. Because differences between robust chi-square variates do not 
have a standard chi-square distribution, the robust chi-square values are first rescaled to standard chi-
square values. This procedure is standard in MPLUS. Because testing the moderating influences for 
several parameters and many models will increase the risk of Type 1 errors, we decided to use p < .01 
as significant criterion. 
Results
Descriptive Statistics 
Table 1 gives the smoking prevalence of the adolescents at waves T1, T2 and T3; the majority 
of the adolescents had never smoked or had quit smoking. At T1 20.7% of the mothers were current 
smokers compared with 23.8% of the fathers. On average parents and adolescents did not talk very 
often with each other about smoking-related topics (Table 2). Mothers indicated to talk the most about 
smoking issues, followed by fathers, older adolescents and younger adolescents. Table 2 shows that 
the frequency of communication between parent and adolescent on average decreased significantly 
over time for both the older adolescents and the younger adolescents (except between T2 and T3 for 
mother reports, father reports, and younger adolescent reports on the father which were not 
significant). 
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Table 1 
Smoking Prevalence (in %) over the Three Waves for Older and Younger Adolescents 
Note: Percentages for the older and younger adolescents are shown separately. The smoking status among 
nonsmokers at T1, the adolescents at T1 who indicated to have never smoked were selected, and the prevalence 
of the smoking status of these adolescents at T2 and T3 are shown in the Table. 
Table 2  
Comparison of the Indicator of the Frequency of Communication Reported by Adolescents, Mothers and 
Fathers over the Three Waves   
 Time 1 (T1) Time 2 (T2) Time 3 (T3) 
M (SD) M (SD) M (SD) 
Older Adolescent       
Frequency of communication mother (O) 1.82 a .69 1.73 b .66 1.58 c .59
Frequency of communication mother (M) 2.17 a .71 2.06 b .70 1.93 c .69 
Frequency of communication father (O) 1.75 a .71 1.67 b .66 1.53 c .60 
Frequency of communication father (F) 2.09 a .71 1.97 b .68 1.87 c .67 
       
Younger adolescent 
Frequency of communication mother (Y) 
Frequency of communication mother (M) 
Frequency of communication father (Y)
Frequency of communication father (F)
1.97 a
2.18 a
1.91 a
2.13 a
.74
.75
.80
.73
1.83 b
2.09 b
1.79 b
2.01 b
.70
.74
.73
.73
1.74 c
2.03 b
1.71 b
1.95 b
.63
.70
.70
.73
Note: Means with different superscripts (a, b or c) are significantly different (p < .01). Paired t-tests were used.  
The Letter between brackets stands for the reporter: O is older adolescent, M is mother, F is father and Y is 
younger adolescent. 
Correlations 
All correlations between the parents’ reports and the older adolescents’ reports on the 
frequency of communication were significant (p < 0.001, ranged .31 to .38). The correlations between 
parents’ and younger adolescents’ reports were also significant (p < 0.001, ranged .22 to .49). Table 3 
shows that the frequency of communication and adolescents smoking was cross-sectionally positively 
related at all three waves.  
 Time 1 (T1) Time 2 (T2) Time 3 (T3) 
 Older 
Adolescent 
Younger 
Adolescent 
Older 
Adolescent 
Younger 
Adolescent 
Older  
Adolescent  
Younger  
Adolescent 
Smoking Status       
Never smoked 51.6 64.0 48.3 57.6 44.8 51.9
Quit smoking 31.2 28.2 31.3 27.2 31.2 28.2 
Smoked occasionally but less 
than weekly 
8.2 2.8 8.7 5.1 9.3 5.5 
Smoked at least once a week 8.9 4.9 11.8 10.1 14.6 14.5 
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Table 3  
Correlation Matrix between the Frequency of Smoking-Specific Communication and Adolescent Smoking 
 Smoking T1 Smoking T2 Smoking T3 
Older adolescent 
Freq. Com. mother T1 (O) .14 ** .15 ** .15 **
Freq. Com mother T2 (O)  
Freq. Com. mother T3 (O)  
.18
.22
*** 
*** 
.22
.27
*** 
*** 
.22
.30
*** 
*** 
Freq. Com. mother T1 (M) Freq. 
Com mother T2 (M)  
Freq. Com. mother T3 (M) Freq. 
Com. father T1 (O) 
Freq. Com father T2 (O)  
Freq. Com. father T3 (O) Freq. 
Com. father T1 (F) 
Freq. Com. father T2 (F) 
Freq. Com. father T3 (F) 
Younger adolescent 
Freq. Com. mother T1 (Y) 
Freq. Com. mother T2 (Y) 
Freq. Com. mother T3 (Y) 
Freq. Com. mother T1 (M) 
Freq. Com. mother T2 (M) 
Freq. Com. mother T3 (M) 
Freq. Com. father T1 (Y) 
Freq. Com. father T2 (Y) 
Freq. Com. father T3 (Y) 
Freq. Com. father T1 (F) 
Freq. Com. father T2 (F) 
Freq. Com. father T3 (F) 
.29
.36
.34
.12
.16
.15
.24
.30
.22
.11
.16
.09
.18
.22
.19
.10
.16
.15
.15
.27
.23
*** 
*** 
*** 
*
**
**
*** 
*** 
*** 
*
**
*** 
*** 
*** 
*
**
**
**
*** 
*** 
.26
.38
.36
.11
.19
.18
.27
.35
.30
.16
.15
.15
.20
.31
.26
.18
.16
.16
.16
.30
.30
*** 
*** 
*** 
*
*** 
*** 
*** 
*** 
*** 
**
**
**
*** 
*** 
*** 
*** 
**
**
**
*** 
*** 
.24
.39
.36
.11
.19
.22
.18
.29
.25
.18
.23
.24
.22
.32
.35
.18
.23
.20
.16
.28
.37
*** 
*** 
*** 
*
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
**
*** 
*** 
Note: * p < 0.05, ** p < 0.01,  *** p < 0.001. The letter between brackets stands for the reporter: O is older 
adolescent, M is mother, F is father and Y is younger adolescent.  
Model for the Total Sample  
 The following eight models were tested for the total sample including both non-smokers and 
smokers.  
Initial Model for Smoking among Older Adolescents.
The fit of the four models was satisfactory (Table 4). The cross-sectional correlations between 
the frequency of communication and adolescent smoking are given in Table 5. The frequency of 
communication with the mother or father generally did not influence adolescent’s smoking (Table 6). 
There was, however, one exception; with regard to the father’s perspective, adolescents with fathers 
who talked more frequently with them about smoking-related issues at T1 were more likely to smoke 
one year later. Adolescent’s smoking did, however, influence the frequency of communication with 
both the parents. Adolescents who smoked are more likely to talk more frequently with their parents 
about smoking-related issues one year later. There was one exception with regard to the father’s 
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perspective: adolescent smoking was not related to the frequency of communication between the 
father and adolescent.  
Table 4  
Fit Measures for Each of the Sixteen Models; Eight Models for Smoking and Eight Models for Smoking Onset 
 Smoking  Smoking Onset 
 Older adolescent 
report 
Parent report Older adolescent 
report 
Parent report 
 Mother Father Mother  Father Mother Father Mother  Father 
N 393 428 394 389 220 220 220 220 
Df 6 6 7 7 6 6 6 6 
ȋ2 2.802 7.626 9.682 10.925 3.820 3.340 12.757 17.913 
p 0.8332 0.2666 0.2072 0.1418 0.7009 0.7651 0.0470 0.0064 
CFI 1.000 0.997 0.996 0.993 1.000 1.000 0.955 0.926 
RMSEA 0 0.025 0.031 0.038 0 0 0.072 0.095 
Initial Model for Smoking among Younger Adolescents.  
The fit of the four models was satisfactory (Table 4). The cross-sectional correlations between 
the frequency of communication and adolescent smoking are given in Table 5. 
In the model, the stability paths of the frequency of communication over time and the stability 
paths of smoking over time were significant (Table 6). The frequency of communication with the 
mother or father at T1 influenced adolescent’s smoking one year later at T2. In other words, younger 
adolescents who frequently talked with their parents about smoking-related issues at T1 were more 
likely to smoke one year later at T2; there was one exception, implying that the frequency of 
communication between father and younger adolescent at T1 did not predict adolescent smoking one 
year later at T2 (father’s perspective). Further, the frequency of communication with the mother or 
father at T2 also influenced the adolescent’s smoking one year later at T3. In other words, younger 
adolescents who frequently talked with their parents about smoking-related issues at T2 were more 
likely to smoke one year later at T3. However, there was one exception with regard to the father’s 
perspective: the frequency of communication between the father and younger adolescent at T2 did not 
 Smoking  Smoking Onset 
 Younger adolescent 
report 
Parent report Younger adolescent 
report 
Parent report 
 Mother Father Mother  Father Mother Father Mother  Father 
N 428 428 396 428 272 272 272 272 
Df 6 6 7 7 6 6 6 6 
ȋ2 7.638 3.404 3.342 5.584 3.214 2.957 3.273 5.551 
p 0.3655 0.7566 0.8516 0.5890 0.7814 0.8141 0.7739 0.4751 
CFI 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
RMSEA 0.015 0 0 0 0 0 0 0 
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predict adolescent smoking one year later at T3. Adolescent’s smoking at T1, however, did influence 
the frequency of communication with both parents one year later. Adolescents who smoked were 
more likely to talk frequently with their parents about smoking-related issues one year later. 
Adolescent’s smoking at T2, however, did not influence the frequency of communication with both of 
the parents one year later at T3. However, the father’s perspective was an exception, showing that 
adolescents who smoked at T2 were more likely to talk more frequently with their fathers about 
smoking-related issues one year later at T3.   
Table 5  
Correlations between the Frequency of Communication and Smoking at T1 and between their Disturbance 
Terms at T2 and T3 
  Smoking  Smoking Onset 
  Adolescent report Parent report Adolescent report Parent report 
  Mother Father Mother Father Mother Father Mother Father 
Older Adolescent   
Freq. Com. T1 x Smoking T1 .13 .12 .32 .26 - - - -
Freq. Com. T2 x Smoking T2 .05 .08 .11 .11 .13 .10 .18 .17
Freq. Com. T3 x Smoking T3 .06 .06 .02 .02 .05 .05 .02 -.01
   
Younger Adolescent   
Freq. Com. T1 x Smoking T1 .12 .11 .20 .17 - - - -
Freq. Com. T2 x Smoking T2 -.00 .00 .13 .10 -.01 -.02 .14 .08
Freq. Com. T3 x Smoking T3 .08 .01 .11 .12 .06 .01 .19 .23
   
Note: The underlined correlations are not significant (p > .05).
Model for Smoking Onset 
To explore the timing of the communication, we tested eight models on smoking onset. 
Initial Model for Smoking Onset among Older Adolescents.  
Two models were tested on mother-adolescent communication, with each model focusing on 
the perspective of the older adolescent or parent separately. A similar strategy was followed for 
father-adolescent communication. The fit of the four models was satisfactory (Table 4). The cross-
sectional correlations between the frequency of communication and adolescent smoking at T1 and 
their disturbance terms at T2 and T3 are given in Table 5.  
In general, both for the adolescent and parent perspectives, the frequency of communication 
had no effect on the older adolescent’s smoking at T2 and T3 (Table 6). Further, adolescent smoking 
had no effect on the frequency of communication with the mother or with the father. There was one 
exception with regard to the mother’s perspective: smoking at T2 had an impact on the frequency of 
communication at T3; this shows that older adolescents who smoked had more frequent smoking-  
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Table 6  
Standardized Beta Weights for the Tested Models 
 Smoking Behavior Smoking Onset 
 Adolescent report Parent report Adolescent report Parent report 
   Mother Father Mother Father Mother Father Mother Father 
Older adolescent          
Freq. Com. T1 – Freq. Com. T2 .55 .66 .69 .69 .53 .66 .63 .71 
Freq. Com. T2 – Freq. Com. T3 .44 .41 .41 .51 .45 .36 .40 .57 
Freq. Com. T1 – Freq. Com. T3 .25 .32 .36 .28 .29 .38 .42 ns
         
Smoking T1 – Smoking T2 .75 .75 .74 .73 - - - - 
Smoking T2 – Smoking T3 .76 .75 .76 .80 .53 .53 .53 .53 
Smoking T1 – Smoking T3 .12 .14 .10 .11 - - - - 
         
Freq. Com. T1 – Smoking T2 .07 .02 .06 .11 .11 .07 .05 .11
Freq. Com. T2 – Smoking T3 .04 .01 .05 -.06 -.01 -.03 .01 -.00
         
Smoking T1- Freq. Com. T2 .13 .10 .17 .15 - - - - 
Smoking T2 – Freq. Com. T3    .15 .08 .13 .02 .07 .08 .15 .03
         
Younger adolescent         
Freq. Com. T1 – Freq. Com. T2 .57 .54 .66 .68 .58 .52 .68 .68 
Freq. Com. T2 – Freq. Com. T3 .38 .46 .43 .54 .39 .45 .49 .53 
Freq. Com. T1 – Freq. Com. T3 .17 .14 .37 .27 .22 .13 .29 .29 
         
Smoking T1 – Smoking T2 .65 .66 .64 .65 - - - - 
Smoking T2 – Smoking T3 .78 .78 .76 .79 .55 .55 .53 .55 
Smoking T1 – Smoking T3 .11 .11 .13 .12 - - - - 
         
Freq. Com. T1 – Smoking T2 .12 .12 .09 .08 .06 .12 .04 -.03
Freq. Com. T2 – Smoking T3 .10 .09 .08 .01 .22 .19 .17 .06
         
Smoking T1- Freq. Com. T2 .10 .12 .10 .17 - - - - 
Smoking T2 – Freq. Com. T3    .06 .09 .07 .09 .13 .07 .10 .19 
         
Note: The underlined estimates are not significant (p > .05). 
related discussions with the mother one year later. The stability paths of the frequency of 
communication over time and the stability paths of smoking over time were relatively strong.  
Initial Model for Smoking Onset among Younger Adolescents.  
The fit of the four models was satisfactory (Table 4). The cross-sectional correlations between the 
frequency of communication and adolescent smoking are given in Table 5. The frequency of 
communication between the younger adolescents and their parents did not affect adolescent smoking 
onset one year later (Table 6). However, the frequency of communication between parent and 
adolescent at T2 did affect adolescent smoking at T3. In other words, the children of parents who 
communicated frequently with them about smoking-related issues at T2 were more likely to smoke 
one year later. Further, with respect to adolescents’ perspective on the father and mothers’ 
perspective, younger adolescents’ smoking had no effect on the frequency of communication. 
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However, with regard to adolescents’ perspective on the mother and fathers’ perspective, there was a 
significant effect of adolescent smoking at T2 on the frequency of communication one year later; 
younger adolescents who smoked at T2 were more likely to be involved more frequently in 
communication with their parents on smoking-related issues. The stability paths of the frequency of 
communication over time and those for smoking were relatively strong. 
Moderators 
Multi-group analyses were conducted for the eight models on the total sample to see whether 
the three moderators (i.e., the quality of smoking-specific communication, the quality of the parent-
adolescent relationship, and parental smoking behavior) influenced the effects of the frequency of 
smoking-specific communication or adolescent’s smoking.   
Multi-group Analyses among Older Adolescents.  
We tested whether the quality of the parent-adolescent communication on smoking-related 
issues, the quality of parent-adolescent relationship, and parent’s smoking were moderators. We found 
that the quality of communication did not moderate the effects of the frequency of communication or 
that of adolescent’s smoking. However, there was an exception with respect to the older adolescents’ 
perspective; the quality of communication between mother and older adolescent moderated the effect 
of older adolescent smoking at T2 on the frequency of communication at T3 (ǻȤ2(1) = 8.46, p = .004). 
The path for the low group was positive (unstandardized ȕ = .238, SE = .06) and for the high group 
the path was not significant (unstandardized ȕ = .037, SE = .06). This finding showed that the older 
adolescents who smoked at T2 and perceived that the frequent discussions with mothers on smoking-
related issues took place in a constructive and respectful manner will not communicate more 
frequently one year later, in contrast to smoking adolescents who perceived that the discussions took 
place in a less constructive and respectful manner.    
Secondly, we tested whether the quality of the parent-adolescent relationship moderated the 
association between the frequency of communication and adolescent’s smoking over time. We found 
no indications for such moderating effects.  
Finally, we tested whether parental smoking moderated the effects of the frequency of 
communication and adolescent’s smoking over time. It was found that parental smoking generally did 
not moderate the effects of the frequency of communication or of adolescent’s smoking. However, 
there were two exceptions to the model about the older adolescent’s perspective on the mother. The 
first finding showed that mother’s smoking moderated the effect of older adolescent smoking at T1 on 
the frequency of communication at T2 (ǻȤ2(1) = 11.48, p = .0007). For the group with non-smoking 
mothers, this path was positive (unstandardized ȕ = .220, SE = .06) while for the group with smoking 
mothers this path was not significant (unstandardized ȕ = -.154, SE = .13). This finding indicated that 
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the older adolescents who smoked at T1 and have a smoking mother will not communicate more 
frequently with their mother one year later, in contrast to smoking adolescents with non-smoking 
mothers. Further, mother’s smoking moderated the effect of older adolescent smoking at T2 on the 
frequency of communication at T3 (ǻȤ2(1) = 7.65, p = .0057). For the group with non-smoking 
mothers, this path was positive (unstandardized ȕ = .103, SE = .05) while for the group with smoking 
mothers this path was positive and higher than the group with the non-smoking mothers 
(unstandardized ȕ = .165, SE = .078). 
Multi-group Analyses among Younger Adolescents.
First, we tested whether the quality of communication moderated the association between the 
frequency of communication and adolescent’s smoking over time. The findings indicated that the 
quality of communication did not moderate the effects of the frequency of communication or of 
adolescent’s smoking. However, there was one exception; the younger adolescent perspective on the 
mother showed that the quality of smoking-specific communication between the mother and younger 
adolescent moderated the effect of the younger adolescent smoking at T1 on the frequency of 
communication between the older adolescent and the mother at T2 (ǻȤ2(1) = 6.95, p = .008). The path 
for the low group was still positive and significant (unstandardized ȕ = .302, SE = .10) and for the 
high group the path was not significant (unstandardized ȕ = -.166, SE = .12). 
  Secondly, we tested whether the quality of the parent-adolescent relationship moderated the 
effects of the frequency of communication and adolescent’s smoking over time. In all of the four 
models it was found that the quality of the parent-adolescent relationship did not moderate the effects 
of the frequency of communication or of adolescent’s smoking.  
Finally, we tested whether smoking of the parent moderated the effects of the frequency of 
communication and adolescent’s smoking over time. The findings indicated that parent’s smoking did 
not moderate the effects of the frequency of communication or of adolescent’s smoking.  
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Box 1 
Longitudinal Study of the Effect of Quality of Communication on Older and Younger Sibling Smoking1
Aim: This study examined whether smoking-specific communication has a surplus effect on adolescent 
smoking above the effect of a no-smoking agreement. 
Methods: The longitudinal data (N = 402) of the study ‘Family and Health’ were used. The procedure and 
method is similar as described in chapters 3, 4 and 5. Two measurement waves were used: the baseline 
(Time 1) and two years later (Time 3).  
Instruments: Quality of smoking-specific communication at Time 1 was assessed with the same instrument 
we developed (Chapters 3 and 4). Only adolescent reports were used. The outcome variables consisted of 
adolescents’ ever smoking and regular smoking. Adolescents’ smoking status was based on self-reports at 
Time 1 and Time 3. An ordinal scale was used ranging from never smoking (not even a puff) to regular 
smoking (Kremers, 2002). For the analyses adolescents’ ever smoking was coded as 0 = never smokers 
(not even a puff), and 1 = ever smokers who smoked one puff or more. Adolescents’ regular smoking was 
coded as 0 = never smokers and smokers who had not smoked the last month, and 1 = smokers who had 
smoked the last month.  
Data analyses: Logistic regression analyses were conducted. The analyses were conducted separately for 
younger and older siblings. The analyses included, besides quality of smoking-specific communication, 
demographic variables (i.e., adolescent’s gender, adolescent’s educational level, parents’ smoking status, 
and adolescent smoking at Time 1), no-smoking agreement, and frequency of smoking-specific 
communication. Additional analyses were conducted to examine whether these variables predicted 
smoking onset (only the non-smokers were selected at Time 1 and we tested whether they smoked two 
years later).   
Results: The results showed that the quality of smoking-specific communication is a protective factor for 
older and younger adolescent smoking. With regard to younger adolescent smoking, quality of smoking 
specific communication predicted younger adolescent life time smoking (OR = .52; 95% CI = .32- .85; p <
.01) and regular smoking (OR = .44; 95% CI = .25- .78; p < .01). In addition, quality of smoking specific 
communication predicted younger adolescent smoking onset (N = 257, OR = .49; p < .01). With regard to 
older adolescent smoking, quality of smoking specific communication predicted life time smoking (OR = 
.31; 95% CI = .18- .52; p < .001) and regular smoking (OR = .46; 95% CI = .29- .75; p < .01). In addition, 
quality of smoking specific communication predicted smoking onset in the older adolescents (N = 207, OR
= .27; p < .001).        
1 Den Exter-Blokland, E. A. W., Engels, R. C. M. E., Harakeh, Z., Hale III, W. W., & Meeus, W. (2006b). 
If parents establish a no-smoking agreement with their off-spring, Does this prevent adolescents from 
smoking? Findings from three Dutch studies. Submitted for publication.   
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Box 2 
Longitudinal Study of the Indirect and/or Direct Effects of Quality of Communication on Older and
Younger Sibling Smoking2
Aim: This study examined whether smoking-specific communication was indirectly related with older 
and younger sibling smoking through the smoking-related cognitions. The Theory of Planned Behavior 
was extended with distal factors (i.e., frequency and quality of smoking-specific communication, and 
parental smoking) (see for similar approach also Chapter 2).  
Methods: The longitudinal data (N = 416) of the study ‘Family and Health’ were used. The procedure 
and method is similar as described in chapters 3, 4 and 5. Two measurement waves were used: the 
baseline (Time 1) and one year later (Time 2).  
Instruments: The quality of smoking-specific communication at Time 1 was assessed with the same 
instrument we developed and presented in this doctoral thesis and described in Chapters 3 and 4. The 
outcome variables consisted of adolescent self-reports on smoking. An ordinal scale was used ranging 
from never smoking (not even a puff) to regular smoking (Kremers, 2002). Smoking was recoded into 5 
categories (1 = I have never smoked, not even one puff; 2 = I tried smoking, I don’t smoke anymore; 3 = 
I stopped smoking, after smoking at least once a month; 4 = I smoke occasionally, but not everyday; and 
5 = I smoke at least once a day).  
Data analyses: Structural equation models (SEM) were tested with the software package Mplus. The 
models included, besides quality of smoking-specific communication, frequency of smoking-specific 
communication, parental smoking, adolescent’s self-efficacy not to smoke, perceived social norm with 
respect to smoking, intention to smoke, and adolescent actual smoking. This study used a multi 
perspective approach, including parent and adolescent reports: (1) a model with frequency and quality of 
mother’s communication reported by siblings, (2) a model with frequency and quality of father’s 
communication reported by siblings, (3) a model with frequency and quality of mother’s communication 
reported by mother, and (4) a model with frequency and quality of mother’s communication reported by 
father. All these four models were tested with longitudinal data (T1 and T2) aiming to predict smoking 
onset. Therefore, siblings who never smoked at Time 1 were selected (N = 314).     
Results: The results showed that the quality of smoking-specific communication was indirectly related 
with younger sibling smoking through the smoking-related cognitions, but that this result did not apply 
for the older sibling smoking. With respect to the older sibling smoking, the results showed, in general, 
that quality of smoking-specific communication and smoking-related cognitions of the older sibling were 
not significantly related. However, there were three exceptions. The model reported by the older siblings 
on the mother indicated that a higher quality of communication was related to a lower pro-smoking 
attitude, and lower perceived approval by friends. The model reported by the older siblings on the father 
indicated that a higher quality of communication was related to a higher self-efficacy not to smoke. As 
mentioned, for the younger sibling, in general, the pathways between quality of communication and 
smoking-cognitions for the younger siblings were significant. Consistently across reporters it was shown 
that a higher quality of communication was related to a lower pro-smoking attitude. With respect to the 
relationship between quality of communication and self-efficacy we only found significant effects for 
mother (reported by younger sibling and mother), and not for father. Associations of quality of 
communication with norms of parents were only significant in models reported by the younger siblings 
(on mother and father), and associations with norms of friends were only significant in the model 
reported by the younger sibling about the father. In conclusion, the quality of smoking-specific 
communication showed to be a protective factor for adolescent smoking.  
2 Otten, R., Harakeh, Z., Vermulst, A. A., Van Den Eijnden, R. J. J. M., & Engels, R. C. M. E. (2006a). 
Frequency and quality of parental communication as antecedents of adolescent smoking cognitions and 
smoking onset. Accepted for publication in Psychology of Addictive Behaviors.
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Discussion
The aim of this present study was to obtain more insight into the associations between 
smoking-specific communication in families and adolescent smoking. It was shown that younger and 
older adolescents within the same family may react differently to smoking-specific communication 
with their parents. Smoking-specific communication did not affect older adolescents’ smoking, while 
younger adolescents’ smoking was affected by smoking-specific communication over time. The more 
frequently the parents talked with their younger adolescent about smoking-related issues, the more 
likely the younger adolescent was to smoke one year later. One explanation for this may be that 
parents tend to talk more frequently with their younger adolescent about smoking-related topics 
because they may feel more protective toward their younger adolescent or because they think their 
older adolescent is more responsible and therefore would not smoke. Another explanation may be that 
parents respect the older adolescent’s wish to be more independent and be treated as an equal 
concerning more adult themes, such as smoking. Younger adolescents within the family may consider 
that they are treated differently from their older sibling and act opposite to their parents’ expectation, 
which could be interpreted as an act of rebellion (Spijkerman, Van Den Eijnden, & Engels, 2005). 
Among several smoking-specific parenting strategies (such as setting house rules or reducing the 
availability of tobacco at home) smoking-specific communication is supposed to be a more difficult 
strategy for parents to establish because both the parent and the adolescent have to be involved and 
interact to make this work. Both parties are important to establish communication about smoking-
related issues, and both have to perceive these conversations as useful (Dittus, Jaccard, & Gordon, 
1999). However, we speculate that the parents’ initiative to communicate with their adolescents on 
smoking-specific topics is less important than when adolescents initiate the communication because 
this suggests that they value their parents’ opinion. At that moment it is essential what the parents 
convey to their children with respect to smoking and whether they communicate with strong or weak 
arguments. In contrast, when the parents initiate communication on smoking-related topics the 
adolescents may not be interested at that moment, or the communication may even trigger adolescents 
to start to smoke. This is only speculation because in a survey design it is difficult to examine who 
really took the initiative to communicate on smoking-specific issues. Observational studies would 
enable to observe families in a laboratory or naturalistic setting and provide more insight into the 
adolescent-parent interaction when communicating about smoking-related topics. Such observational 
studies would provide information on who initiates the communication on smoking-related topics, 
how the other person reacts to it, and the barriers parents and adolescents have in communicating with 
each other on smoking-related topics 
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 The present study also showed that when adolescents smoke the likelihood increases that one 
year later they will have more smoking-related conversations with their parents. There are two 
possible explanations for this. First, parents who know or suspect that their child is smoking may try 
to discourage him/her from smoking by talking about smoking-related topics more frequently. 
Second, adolescents who smoke may have a greater need to talk with their parents about smoking-
related topics as they may want more information on smoking or on the experiences of their parents 
with respect to smoking, or may even seek their parents’ approval. Again, this is speculative. We can 
only conclude that whenever adolescents smoke, there will be more frequent communication on 
smoking-specific topics between the parent and the adolescent.  
With respect to the timing of smoking-specific communication, additional analyses were 
conducted to investigate smoking initiation. It was shown that parents who frequently talk with their 
adolescents about smoking-related issues are not effective in preventing their offspring from initiating 
smoking; in a positive sense one might argue that at least this does not show a counterproductive 
effect. With regard to the effects of the frequency of smoking-specific communication on adolescents’ 
smoking onset, the results show a similar pattern for the older adolescent and his/her younger sibling. 
Thus, we have no evidence that the specific timing of starting discussions on smoking has a 
preventive effect on adolescent smoking. 
Neither the quality of the smoking-specific communication between parent and adolescent, 
nor the overall quality of the relationship between parent and adolescent, nor parents’ smoking 
moderated the associations between the frequency of smoking-specific communication and adolescent 
smoking. Thus, even in families where communication on smoking-related issues takes place in a 
constructive and respectful manner, where the general family environment is good and parents do not 
smoke, the counterproductive effects of the frequency of smoking-specific communication can still 
occur. This strongly underlines the robustness of our findings. 
The basic assumption that communication itself would prevent adolescents from smoking 
could not be supported by our findings. This is in contrast with the results of other studies; however, 
those studies assessed smoking-specific communication in different ways. For example, some only 
asked the adolescents how often parents talked with them about not smoking cigarettes (Jackson, 
1997), others assessed how often parents talked with adolescents more extensively by including 
several specific smoking-topics (Den Exter-Blokland et al., 2006a; Ennett et al., 2001; Harakeh et al., 
2005), and yet others assessed smoking-specific communication as parents’ intentions to discuss 
reasons for not smoking with their children (Chassin et al., 2005a). We believe the instrument we 
used, as described by Ennett et al. (2001), is a reliable and valid way of assessing the frequency of 
smoking communication. Our findings are in line with other prospective studies investigating the 
effect of the frequency of smoking-specific communication on adolescent smoking (e.g., Chassin et 
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al., 2005a; Den Exter-Blokland et al., 2006a; Ennett et al., 2001), which indicated that the frequency 
of smoking-specific communication does not prevent adolescents’ smoking. A strong limitation of 
these studies, however, is that they did not test reciprocal associations between communication and 
smoking. 
Our study showed that parents generally do not talk frequently with their adolescent children 
about smoking-related issues, and the frequency of communication decreases even further as the 
adolescent grows older. However, there is little agreement between the family members as to how 
frequently smoking-related communication occurred. Adolescent reports may also reflect whether 
they think that this communication had an effect on their behavior or whether the discussions were 
important. Parents may report that they communicate more often than adolescents did because they 
have to conform to (cultural) standards of being a ‘good’ parent and may therefore include in their 
reports all the efforts they have undertaken, or may overestimate positive parenting behaviors 
(Harakeh et al., 2005). Thus, both perspectives (adolescents and parents) are probably a biased 
representation of the frequency of smoking-related communication. However, our results indicate that 
this bias does not necessarily mean that measuring the frequency of communication in parents and 
adolescents provides no insight into the effects of frequent communication as such. 
In sum, investigating the reciprocal associations between the frequency of smoking-specific 
communication and adolescent smoking showed that adolescents’ smoking does affect the frequency 
of smoking-specific communication. In other words, parents engage in smoking-specific 
communication more as a reaction to adolescents’ smoking than as a preventive strategy prior to 
adolescent smoking. Parents will react to adolescents who smoke by communicating more frequently 
with them; however, this study indicates that this may not be effective and may even be 
counterproductive. The three moderators (i.e., quality of smoking-specific communication, overall 
quality of parent-adolescent relationship, and parental smoking) did not affect the associations 
between the frequency of smoking-specific communication and adolescent smoking.  
Limitations 
Some limitations of this study should be mentioned. First, because we included only intact 
families in which the children were biologically related and the mother and father were married or 
living together, we can not generalize these findings to single parent or remarried families, or to 
families with step-siblings or adoptive siblings. In addition, cross-national studies are needed to 
determine whether communication processes in relation to smoking may differ between countries. 
Second, adolescents may have under-reported their actual smoking because they completed their 
questionnaire in the presence of their parents. To diminish this problem, interviewers were also 
present when the four family members completed the questionnaire, and family members were asked 
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to complete the forms separately without discussion between each other. Third, family members were 
asked by means of questionnaires how often they talked about smoking-related issues in the last 12 
months; however, this may not be precise enough. Besides this, we lack information about the 
communication processes in childhood which may be important because some parents may have 
communicated with their children about smoking long before they are at an age where they are at an 
increased risk to smoke. Finally, some moderators not tested in our study may influence the effect of 
smoking-specific communication. For example, Jaccard et al. (1998) mention three moderators with 
respect to adolescent sexual behavior, which may also be important for smoking: socio-economic 
status of the parents, family size, and the age of the parent. Another moderator may be the 
adolescents’ and parents’ personality; e.g. children high on agreeableness may be more inclined to 
follow parental advice on non-smoking in their discussions than children low on agreeableness.  
Implications 
Prevention campaigns often recommend and encourage parents through television and 
newspapers to communicate with their adolescents about alcohol, tobacco and other drugs (Miller-
Day, 2002). Our findings show that such discussions do not prevent adolescents from smoking, and 
may even have a counterproductive effect. Also, adolescents’ who smoked were more likely to 
communicate with their parents about smoking-related issues, presumably because parents think that 
they might persuade their adolescent to quit smoking. Thus, before prevention programs are 
developed to encourage parents to communicate about smoking-related issues as an effective strategy 
to prevent adolescents’ from smoking, more (observational) research is needed to elucidate the 
circumstances under which communication is effective. To obtain a better understanding of the 
communication process we need to know how parents could effectively transmit their norms on risky 
behavior, and empower their offspring to individually make responsible decisions regarding risky 
behavior during childhood and adolescence (Miller-Day, 2002). In conclusion, encouraging the 
parents to talk frequently with their adolescents about smoking-related issues through the media, 
prevention programs or other sources, may not be an appropriate message to broadcast.   
Notes
1     However, during the second (T2) and third (T3) measurement not all families were visited 
by the interviewers at home. Some of these families (who were selected at random) received the 
questionnaires for the four family members by post and had to return these four filled-in 
questionnaires in a prepaid envelope by post. If one of the family members had questions when filling 
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in the questionnaire they could phone one of the investigators involved in this “Family and Health” 
project, although most of the questions were similar to those in the first wave (T1). The 34 families 
(of the 416 families) who were sent the questionnaire by post at T2, were visited at home by the 
interviewers for the third wave (T3). With respect to the 101 families (of the 404 families) who were 
sent the questionnaire by post at T3, these families were visited at home by the interviewers at the 
second wave (T2). The families that returned the filled-in questionnaires for all four members 
received the € 30.    
2     Because four out of the eight models for smoking did not work adequately when using the 
missing option in Mplus, we left the missing option out of these four models. This is the reason why 
the sample sizes in Table 4 for the four models of smoking do not equal 428.  
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Abstract 
The present study examined whether the associations between general parenting practices (i.e., 
support, strict control and psychological control) and older and younger adolescents’ smoking were 
mediated by parental smoking communication (i.e., the frequency and the quality of parent-adolescent 
communication concerning smoking-related issues). Further, we tested whether the association 
between parental smoking and older and younger adolescents’ smoking was mediated by parental 
smoking communication. Participants were 428 Dutch families (mother, father, and two adolescents 
aged 13 to 17 years). The results indicated that high frequency and low quality of communication on 
smoking matters are related to a higher likelihood of smoking in both adolescents. Further, parents 
who control and support their adolescents are generally more likely to have a higher quality 
communication about smoking with their adolescents. Further, the magnitude of the associations 
between parenting and adolescent smoking did not differ between older and younger adolescents. 
Implications for prevention are addressed.           
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Introduction 
Adolescence is a period in which many youngsters begin to experiment with smoking. It is 
relevant to focus attention on adolescents, because experimenting with smoking is not without risk. 
Once adolescents become addicted to nicotine it is hard for them to quit and they are likely to develop 
a regular smoking pattern (e.g., Prokhorov, Pallonen, Fava, Ding, & Niaura, 1996; Stanton, 1995). 
Empirical evidence shows that parents affect their adolescents’ smoking through parenting 
and through their own smoking behavior (e.g., Chassin, Presson, Todd, Rose, & Sherman, 1998; 
Conrad, Flay, & Hill, 1992; Henriksen & Jackson, 1998). Although adolescents strive for 
independence and autonomy they also want to keep a good relationship with their parents (Dekoviü & 
Meeus, 1997; Parke & Ladd, 1992). As a result, parents remain influential during the period of 
adolescence and continue to affect adolescents’ behavior, including smoking (e.g., Jackson, 2002). 
The main focus in this paper is whether parental actions are associated with older and younger 
adolescents’ smoking behavior. We will focus on two forms of parental behaviors: Parenting and 
parental smoking. 
Parenting is one way in which parents affect their adolescents’ smoking behavior and it can 
be divided into two kinds: general parenting and smoking-specific parenting. General parenting
includes two dimensions: support and control. The support dimension refers to the affective and 
supportive behavior of the parent while the control dimension ranges from supervision and monitoring 
(i.e., strict control) to more manipulative, suppressive control (i.e., psychological control) of the 
parent (Baumrind, 1989; Darling & Steinberg, 1993; Maccoby & Martin, 1983). Empirical studies, in 
general, indicated that adolescents with parents who support and control them without using 
psychological, manipulative strategies are less likely to smoke (e.g., Chassin, Presson, Sherman, 
Montello, & McGrew, 1986; Chassin et al., 1998; Cohen, Richardson, & La Bree, 1994; Duncan, 
Duncan, Biglan, & Ary, 1998; Engels, Finkenauer, Kerr, & Stattin, 2005; Harakeh, Scholte, Vermulst, 
De Vries, & Engels, 2004). 
The second kind of parenting is smoking-specific parenting and refers to the explicit activities 
that parents undertake to discourage or prevent their adolescents from smoking (i.e., smoking-specific 
parenting). Smoking-specific parenting includes behaviors such as setting rules not to smoke at home, 
establishing a non-smoking agreement with their adolescents, warning the adolescents about the 
negative consequences of smoking, punishing the adolescents for smoking or causing them to believe 
that they would be punished if they smoked, and discussing smoking-related topics. Although few 
studies have investigated smoking-specific parenting, empirical evidence shows that smoking-specific 
parenting practices are important in preventing adolescents from smoking. In this respect most 
attention has been paid to communication or discussions on smoking-related issues between parent 
Chapter 5 – Parents’ Role in Adolescent Smoking 
100
and adolescent. Accordingly, we focus on the frequency of parent-adolescent communication and the 
quality of parent-adolescent communication. Findings concerning the effect of the frequency of 
parent-adolescent communication on adolescents’ smoking are ambiguous. Some studies showed that 
it is a protective factor against adolescent smoking (e.g., Engels & Willemsen, 2004; Ennett, Bauman, 
Foshee, Pemberton, & Hicks, 2001), whereas others indicated it to be a risk factor (e.g., Chassin et al., 
1998; Clark, Scarisbrick-Hauser, Gautam, & Wirk, 1999; Jackson, 1997). However, besides how 
frequently parents and adolescents talk about smoking, it is also important to know whether the 
discussions or communication on smoking between parent and adolescent take place in a constructive 
and respectful manner, and whether the adolescent appreciates it. It is very likely that how parents 
discuss smoking matters is more important than how often they do it. Thus, the quality of 
communication on smoking-related issues between parent and adolescent is essential and needs to be 
studied in relation to adolescent smoking.  
Further, on a theoretical level, it is plausible to assume that parental smoking communication 
and general parenting practices are related (Darling & Steinberg, 1993; Fearnow, Chassin, Presson, & 
Sherman, 1998). Parents, who control their adolescent’s activities in general, will be more likely to 
also control their adolescents’ smoking, for instance, by communicating with their adolescents about 
smoking-related issues. However, not much is known about how these general practices are related to 
smoking-specific parenting practices such as parental smoking communication. Parental warmth and 
control are basic characteristics of parenting on which parental smoking communication may be built. 
Parental smoking communication will be undertaken mainly in early adolescence.  
Parents’ smoking behavior is another way in which parents affect their adolescent’s smoking, 
either directly or indirectly. According to the Social Learning Theory (Bandura, 1977) a direct 
influence is exerted when parents set an example or function as a (role) model for their adolescents, 
and the adolescents observe and imitate their parents’ behavior. Therefore, adolescents with parents 
who smoke are more likely to start smoking or to remain a smoker (e.g., Bailey, Ennett, & Ringwalt, 
1993). Parents’ smoking can also indirectly affect their adolescent’s smoking through parental 
smoking communication. Smoking parents may perceive themselves (and be concerned that their 
adolescents perceive them) as poor sources of anti-smoking messages because of the inconsistency 
between their attitudes toward smoking and actual behavior (e.g., Henriksen & Jackson, 1998). Thus, 
adolescents of smoking parents are probably more likely to smoke than adolescents of non-smoking 
parents, because smoking parents engage less in parental smoking communication than non-smoking 
parents. 
In addition to whether parental actions (e.g., general parenting practices, parental smoking 
communication, and parents’ smoking behavior) are associated with adolescent smoking, we also 
need to know whether these parental actions have differential effects on smoking behavior of siblings 
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within a family. The majority of studies have investigated only between-family differences rather than 
within-family differences. However, the same parental behavior can have a different effect on 
adolescent’s smoking depending on various characteristics, such as the age of the adolescent (Darling 
& Cumsille, 2003). As the adolescent grows older, he/she will make a distinction between the belief 
that parents have a right to set rules and the belief that they themselves are not obliged to conform to 
these rules when they do not agree (Darling & Cumsille, 2003; Nucci, Guerra, & Lee, 1991; Smetana, 
1994). For example, younger adolescents are more likely to obey the rules of parents while their older 
adolescent siblings will probably react differently to the same rules. Therefore, we assume that 
parental behaviors have different associations with older and younger adolescents’ smoking. 
For the development of prevention programs, it is important to know whether parental 
smoking communication is related to general parenting practices (Engels & Willemsen, 2004), and 
whether smoking parents actually engage in parental smoking communication. Further, insight is 
needed into whether these parental actions have differential effects on their older and younger 
adolescents’ smoking behavior.  
The present study investigates the associations between parents’ smoking, general parenting 
practices, parental smoking communication on the one hand, and adolescent smoking on the other. 
Because we assume that parental smoking communication is build on the general parenting practices, 
we tested a model with smoking-specific variables as mediators (see Figure 1), in which we assume 
that general parenting practices (e.g. support, strict control, and psychological control) and parents’ 
own smoking are related to adolescent smoking through the parental smoking communication. 
Furthermore, because this study explores within-family differences, we were able to investigate the 
differences in effects of general parenting practices and parental smoking communication on smoking 
of early and middle adolescents (two siblings) in one design (see Darling & Cumsille, 2003).  
The present study is unique because it uses a multiple informant method and, therefore, data 
are available from four family members (mother, father and two adolescents). The assessment and 
evaluation of multiple perspectives within one family is important because different perspectives can 
have different effects on parenting and on adolescent behavior (see also review Holmbeck, Li, 
Schurman, Friedman, & Coakley, 2002). For example, research on smoking in adolescence (Harakeh, 
Scholte, De Vries, & Engels, 2005) indicated that large discrepancies exist in parents’ and 
adolescents’ perceptions of parenting practices. Adolescents reported a much lower frequency and 
quality of communication with their parents about smoking-related issues than their parents reported. 
Research on alcohol use in adolescence (Van Der Vorst, Engels, Meeus, Dekoviü, & Van Leeuwe, 
2005) showed similar findings. Adolescents reported a much lower frequency of communication with 
their parents about alcohol matters than their parents reported. In addition, parents thought they were 
much more permissive than the adolescents thought they were. Moreover, children often have 
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misperceptions about whether or not their parents use substances (Smith, Miller, Kroll, Simmons, & 
Gallen, 1999). Therefore, different perspectives within families may have different effects on 
adolescent smoking behavior (Holmbeck et al., 2002). Most studies on family environment (e.g., 
parenting) and adolescent smoking, however, apply the single-informant method (e.g., adolescent or 
mother) and multi-informant studies that take the perspectives of all family members into account are 
virtually lacking. The present study is among the first to take into account the perceptions of mothers, 
fathers, older, and younger adolescents.  
In the present study four models were tested: one model in which older and younger 
adolescents reported about their mothers; one model in which they reported about their fathers; 
another model in which the mother reported about her older and younger adolescent; and one model 
in which the father reported about the two adolescents. The following research questions were 
investigated: 1) is parental smoking communication (i.e., quality of parent-adolescent communication 
and frequency of parent-adolescent communication) related to older and younger adolescents’ 
smoking?; 2) are general parenting practices (i.e., support, strict control, and psychological control) 
indirectly related to older and younger adolescents’ smoking through parental smoking 
communication; 3) are maternal and paternal smoking directly and indirectly, through parental 
smoking communication, related to older and younger adolescents’ smoking?  
Method 
Participants 
In the present study a full family design was used, i.e. each family consisted of a mother, 
father, and two adolescents aged between 13 and 17 years (for more details see Harakeh et al., 2005; 
Van Der Vorst et al., 2005). A total of 428 Dutch families participated, and all fulfilled the following 
inclusion criteria: the adolescents in the families were biologically related to each other and the 
mother and father were the biological parents of these adolescents; parents were married or living 
together and the two adolescents participating in each family were neither twins nor mentally or 
physically disabled. The families were approached between November 2002 and April 2003.  
Procedure 
The addresses of the families were selected from the registers of 22 municipalities in the 
Netherlands. These families received a letter inviting them to return the enclosed response form if 
they liked to participate in a longitudinal study on “Family and Health” which has three waves, with a 
one-year interval between each wave. A total of 885 families responded that they were willing to 
Chapter 5 – Parents’ Role in Adolescent Smoking 
103
participate, and gave their informed consent. To check whether these families fulfilled all the entry 
criteria, they were approached by phone. Finally, out of the 765 families fulfilling the criteria, 428 
families were selected to participate.  
Interviewers visited the families at their homes and during these visits each family member 
filled in the questionnaire individually and separately. The questionnaire took about 90 minutes to 
complete. At each measurement wave, each family received € 30 when all four family members had 
completed the questionnaires. 
Instruments 
All general parenting and smoking-specific socialization instruments were administered to 
both adolescents and parents. The specific questions were adjusted to the particular family member 
who filled in the questionnaire.  
General Parenting Practices 
Support. This factor represented the support/affect dimension of parenting, and refers to 
parents giving their adolescents a sense of security and safety (Scholte, Van Lieshout, & Van Aken, 
2001). The support scale consisted of 12 items (e.g., the questionnaire version for the adolescents was 
‘My mother supports me in the things I do’, and for the parents it was ‘I support my child in the things 
he/she does’) on a five-point scale. The response scales ranged from 1 ‘completely not true’ to 5 
‘completely true’. Cronbach’s alphas for the scale support were 0.76 (older adolescent on mother), 
0.73 (younger adolescent on mother), 0.84 (older adolescent on father), 0.80 (younger adolescent on 
father), 0.74 (mother on older adolescent), 0.82 (mother on younger adolescent), 0.76 (father on older 
adolescent), and 0.77 (father on younger adolescent).  
Strict control. This factor represented the control dimension of parenting. Strict control is the 
extent to which adolescents perceive their parents to be exerting control on their whereabouts and 
activities (Engels et al., 2005). This was assessed with four items (e.g., the questionnaire version for 
the adolescents was ‘Before you leave on a Saturday evening, does your mother want to know with 
whom and/or where you are’ and for the parents it was ‘Before your child leaves on a Saturday 
evening, do you want to know with whom and/or where he/she is’). The response scales ranged from 
1 ‘never’ to 5 ‘always’. Cronbach’s alphas were 0.77 (older adolescent on mother), 0.71 (younger 
adolescent on mother), 0.88 (older adolescent on father), 0.87 (younger adolescent on father), 0.62 
(mother on older adolescent), 0.62 (mother on younger adolescent), 0.69 (father on older adolescent), 
and 0.73 (father on younger adolescent).  
Psychological control. This factor represented the control dimension of parenting. 
Psychological control is the extent to which adolescents perceive their parents to be using 
psychologically manipulative strategies in order to control the adolescent’s behavior. In other words, 
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the adolescents perceive that their parents exert coercive, non-democratic discipline, and discourage 
them to express individuality in the family. This factor was assessed by the widely employed 
instrument of Steinberg and colleagues (1994) (for more details see Glasgow, Dornbusch, Troyer, 
Steinberg, & Ritter, 1997; Gray, & Steinberg, 1999; Lamborn, Mounts, Steinberg, & Dornbusch, 
1991). The Dutch translation by Beyers and Goossens (1999) was used to measure this factor. The 
scale consisted of eight items (e.g., the questionnaire version for adolescents was ‘When I get a poor 
grade in school, my mother makes me feel guilty’ and for parents it was ‘When my child gets a poor 
grade in school, I make him/her feel guilty’). The response scales ranged from 1 ‘completely not true’ 
to 5 ‘completely true’. Cronbach’s alphas were 0.68 (older adolescent on mother), 0.65 (younger 
adolescent on mother), 0.74 (older adolescent on father), 0.70 (younger adolescent on father), 0.68 
(mother on older adolescent), 0.67 (mother on younger adolescent), 0.68 (father on older adolescent), 
and 0.74 (father on younger adolescent).  
Parental Smoking Communication  
Quality of communication. This factor represented the quality of communication about 
smoking between parent and adolescent (Harakeh et al., 2005). This scale consisted of 6 items (e.g., 
the questionnaire version for adolescents was ‘My mother and I are interested in each other’s opinion 
about smoking’ and for parents it was ‘My child and I are interested in each other’s opinion about 
smoking’) on a five-point scale. Response categories ranged from 1 ‘completely not true’ to 5 
‘completely true’. Cronbach’s alphas were 0.80 (older adolescent on mother), 0.73 (younger 
adolescent on mother), 0.83 (older adolescent on father), 0.79 (younger adolescent on father), 0.79 
(mother on older adolescent), 0.81 (mother on younger adolescent), 0.80 (father on older adolescent), 
and 0.82 (father on younger adolescent). 
Frequency of communication. This factor refers to how often in the past 12 months the 
mother and father talked with their adolescents about issues concerning smoking (Ennett et al., 2001). 
The scale consisted of eight items (e.g., the questionnaire version for adolescents was ‘During the past 
12 months, how many times did your mother talk to you about how to resist peer pressure to use 
tobacco? and for parents it was ‘During the past 12 months, how many times did you talk to your 
adolescent about how to resist peer pressure to use tobacco?’) on a five-point scale. Response 
categories ranged from 1 ‘never’ to 5 ‘very often’. Cronbach’s alphas were 0.88 (older adolescent on 
mother), 0.87 (younger adolescent on mother), 0.90 (older adolescent on father), 0.91 (younger 
adolescent on father), 0.86 (mother on older adolescent), 0.87 (mother on younger adolescent), 0.86 
(father on older adolescent), and 0.87 (father on younger adolescent). 
Adolescents’ and Parents’ Smoking Behavior.
To assess adolescents’ smoking behavior, adolescents were asked to report which stage of 
smoking applied to them (De Vries, Engels, Kremers, Wetzels, & Mudde, 2003a). On a nine-point 
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scale responses ranged from 1 = ‘I have never smoked, not even one puff’ to 9 = ’I smoke at least 
once a day’. We recoded the responses into four categories: 1 = ‘never smoked’ (not even one puff), 2 
= ‘stopped smoking’, 3 = ’smoked occasionally, less than weekly’, 4 = ‘smoked at least once a week’.  
The same question was asked to parents to measure parents’ smoking behavior. However, 
while one of the nine responses (‘I try smoking once in a while’) was not appropriate for parents as 
most of them already have an established smoking pattern, the parents had to respond on an eight-
point scale. Responses ranged from 1 = ‘I have never smoked, not even one puff’ to 8 = ‘I smoke at 
least once a day’. We recoded the responses into four categories: 1 = ‘never smoked’ (not even one 
puff), 2 = ‘stopped smoking’, 3 = ‘smoked occasionally, less than weekly’, 4 = ‘smoked at least once 
a week’. 
Data Analyses 
Models were tested as depicted in Figure 1 using Structural Equation Modeling (SEM). We 
tested four models: (1) a model with variables reported by the mother, (2) a model with variables 
reported by the father, (3) a model in which older and younger adolescents reported on their mother, 
and (4) a model in which both adolescents reported on their father.  
In our models most of the variables are latent variables, smoking variables are included as 
manifest variables. We have been confronted with two problems in performing the analyses: (a) the 
dependent smoking variables are ordered categorically (ordinal), which implies that standard SEM 
procedures are not suitable, and (b) the statistical stability of the results may be doubtful if too many 
parameters have to be estimated (Mueller, 1996), which was the case in our study. If individual items 
are used as indicators for each of the latent variables, the number of parameters to be estimated would 
be too large with respect to the sample size (N = 428). To overcome the first problem we used the 
software package MPLUS (Muthén & Muthén, 1998-2004), and for the second problem we applied 
parceling. 
MPLUS (Muthén & Muthén, 1998-2004) was selected because it handles dependent ordered 
categorical variables very easily. In this program the dependent ordered categorical variables were 
replaced by underlying standard normal variables by means of nonlinear transformations. 
Interpretation of the resulting estimated structural parameters were analogous to estimated structural 
parameters between interval or ratio variables (see also Jöreskog & Sörbom, 1996, pp. 240-247). The 
Weighed Least Square with adjusted Means (WLSM) was used to estimate the parameters of the 
model (Muthén & Muthén, 1998-2004, p. 38-39) and standard chi-square tests were replaced by 
robust chi-square variates to test model fit.1
Parceling was used to reduce the number of estimated parameters by replacing the original 
items of a latent variable with ‘parcels’: i.e. the sum or the mean of a subset of items subsumed under 
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a latent variable. Although the use of item parceling is debatable, for applications which focus on the 
relationships between latent variables (and not on confirmatory factor analyses), the use of item 
parcels is defensible (Bandalos & Finney, 2001). For the latent variables support and psychological 
control 3 parcels were used, and for the remaining latent variables 2 parcels. To estimate structural 
relations it is a prerequisite that the indicators (parcels) adequately represent the latent variables. To 
test this we performed confirmatory factor analyses with 10 latent variables and 24 parcels (using 
maximum likelihood estimation). The results show a satisfying fit. The fit indices for the mother 
model (reported by mothers) were r2 (201) = 358.94, p = .000, CFI = .976 and RMSEA = .043; for 
the father model (reported by fathers) r2 (201) = 322.70, p = .000, CFI = .978 and RMSEA = .038; 
for the mother model (reported by older and younger adolescents) r2 (208) = 438.67, p = .000, CFI = 
.953 and RMSEA = .051; for the father model (reported by older and younger adolescents) r2 (201) = 
371.12, p = .000, CFI = .951 and RMSEA = .043. For the parent reported models 7 correlated error 
terms were included between equivalent parcels of the older and younger adolescents. Correlated 
error terms in these two models could be justified because general parenting practices and parental 
smoking communication were reported by one informant (father and mother, respectively). The 
correlated error terms were also included to test the structural part of the parent-reported models. In 
the other two models (reported by older and younger adolescents) these parenting practices were 
reported by two different informants. In these models no correlated error terms existed and hence 
were not included in the factor model. The factor loadings in the models ranged from .54 to .99, 
indicating substantial loadings.  
We started with an initial model with specified paths as shown in Figure 1. General parental 
variables (including parental smoking and general parenting practice) were correlated with each other, 
and the same was done for the parental smoking communication variables. In subsequent analyses 
non-significant correlations and non-significant paths were fixed to zero if they appeared to be non-
significant for both the older and younger adolescents.  
To test in each model whether paths between the older and younger adolescents were 
significantly different, the structural regression paths were constrained to be equal. Standard 
difference chi-square tests were not allowed due to the use of robust chi-squares (differences between 
robust chi-squares do not have a chi-square distribution). An appropriate testing procedure, as 
described by Satorra and Bentler (1999) and Muthén and Muthén (1998-2004, p. 360), was used to 
test differences in parameter estimates between older and younger adolescents.  
A necessary condition for this testing procedure is that the measurement models for older and 
younger adolescents are invariant. To test this condition, the factor loadings of the older and younger 
adolescents were constrained to be equal and the increase in chi-square (compared to the baseline 
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model chi-square of the factor models described above) was computed. For each of the four models 
the increase in chi-square was not significant (mother model reported by mother: 6 r2 (7) = 4.31, p = 
.743; father model reported by father: 6 r2 (7) = 11.65, p = .113; mother model reported by 
adolescents: 6 r2 (7) = 4.91, p = .671; father model reported by adolescents: 6 r2 (7) = 12.92, p = 
.074. The conclusion was that the measurement models for the older and younger adolescents were 
not significantly different and comparisons of structural regression paths between older and younger 
adolescents were justified. 
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Figure 1  
Theoretical Model Tested in this Study 
Results
Descriptive statistics 
Most of the family members were of Dutch origin (i.e. 96.1% of the fathers, 97.4% of the 
mothers, 98.1% of the older adolescents, and 98.8% of the younger adolescents). The age of the older 
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adolescents ranged from 14 to 17 years (M = 15.22, SD = .60). The age of the younger adolescents 
ranged from 13 to 15 years (M = 13.36, SD = .50). Of the older adolescents 52.8% was male and of 
the younger adolescents 47.7% was male. The education levels of the older adolescents were 
comparable to that of the younger adolescents. With regard to the older adolescents, 30.9% attended 
lower-level education (i.e., preparatory secondary school for technical and vocational training); 29.3% 
attended middle-level education (i.e., preparatory secondary school for college); and 39.6% high-level 
education (i.e., preparatory secondary school for university). For the younger adolescents the 
percentages were subsequently: 36.7% attended lower-level education, 35.5% attended middle-level 
education, and 26.3% attended high-level education. The age of the mothers ranged from 35 to 56 
years (M = 43.82, SD= 3.57), and that of the fathers from 37 to 62 years (M = 46.18, SD= 4.00). With 
regard to parents’ educational level, 2.1% of the mothers and 1.4% of the fathers had attended primary 
school only; 31.4% of the mothers and 17.9% of the fathers had finished secondary school; 30.0% of 
the mothers and 30.5% of the fathers had finished technical and vocational training; 30.3% of the 
mothers and 32.2% of the fathers finished college; while 5.4% of the mothers and 17.4% of the 
fathers finished university. Among the participating families, 18.6% of the mothers and 3% of the 
fathers did not work; and 5.7% of the mothers and 91.4% of the fathers worked more than 33 hours a 
week. 
Smoking behavior of the four family members was as follows: 20.8% of the fathers and 21% 
of the mothers had never smoked, 55.1% of the fathers and 58.4% of the mothers had quit smoking, 
4.7% of the fathers and 2.3% of the mothers had smoked occasionally but less than weekly, and 
19.4% of the fathers and 18.2% of the mothers had smoked at least once a week. Further, 51.4% of 
the older adolescents and 63.6% of the younger adolescents had never smoked, 31.5% of the older 
adolescents and 28.7% of the younger adolescents had quit smoking, 8.2% of the older adolescents 
and 2.8% of the younger adolescents had smoked occasionally but less than weekly, and 8.9% of the 
older adolescents and 4.9% of the younger adolescents had smoked at least once a week. 
Cross-tabulations showed that in 59.1% of the families the older adolescent’s smoking was in 
agreement with the younger adolescent’s smoking and in 40.9% of the families this was not the case. 
The chi-square Monte Carlo test showed that older adolescents smoked more often than younger 
adolescents (r2 (9) = 111.06, p = .000). 
Relationships between general parenting variables, parental smoking communication 
variables, and smoking variables were tested according to our strategy as described in the Data 
Analysis section.2 For the sake of brevity, we will describe only the comparison between the initial 
model and the final model, and omit the steps to reach the final model. For each of the four models 
the fit measures for the initial and final model are shown in Table 1. For the models reported by the 
adolescents (see Figure 2) we fixed 13 correlations and 10 structural paths to zero and included two 
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extra paths between parental smoking and adolescents’ smoking. For both models the fit was slightly 
improved (see Table 1). For the models reported by parents (see Figure 3) we fixed 10 correlations 
and 7 structural paths to zero. The fit for the two models reported by parents was significantly 
improved (see Table 1). 
Table 1  
Fit Measures for the Initial and Final Model for Each of the Four Models 
To avoid complex models, correlations between latent variables in the models of Figures 2 
and 3 are omitted from the graphic presentations and are presented in Table 2; this table presents the 
correlations for latent variables that are significant in one of the four models. Empty cells represent 
correlations fixed to zero. Table 2 shows that in the models of Figure 2 the correlations between 
equivalent variables of the older and younger adolescents are rather low, this is because different 
informants were used for both parts (older and younger adolescents) of the model. However, in the 
models of Figure 3 (in which the same informant was used; parents are informants about general 
parenting and parental smoking communication variables) these correlations are rather high. In all 
four models, older and younger adolescents’ smoking behavior was positively correlated with each 
other (see Figures 2 and 3). Each of the four models showed a good fit, as indicated by Table 1. The 
model based on the adolescents’ reports about mothers explained 22% and 24% of the variance of 
older and younger adolescents’ smoking respectively, while these percentages were 14% and 20% in 
the model based on the adolescents’ reports about fathers. In the models in which parents reported 
about the adolescents, the explained variance for older and younger adolescents’ smoking was 15% 
and 11% in case of mothers’ reports and 18% and 15% in case of fathers’ reports, respectively. 
 Adolescent reports Parent reports 
 Mother Father Mother Father 
 Initial 
model 
Final
model 
Initial 
model  
Final
model 
Initial 
model 
Final
model 
Initial 
model  
Final
model 
N 428 428 428 428 428 428 428 428 
Df 278 299 278 299 271 288 271 288 
Ȥ2 541.92 536.53 712.95 665.31 691.48 648.89 1003.33 892.30 
CFI .936 .942 .928 .939 .951 .958 .920 .934 
RMSEA .047 .043 .060 .054 .060 .054 .079 .070 
Chapter 5 – Parents’ Role in Adolescent Smoking 
110
Table 2 
Correlations Between the Latent Variables in the Four Models 
  Adolescents’ report Parent’s report 
  mother father mother father
Support os  x Strict control os .18 .23  .23  .17
 x Psychological control os -.58 -.68  -.60  -.56
 x Psychological control ys -.10 ns -.24  -.61  -.59
 x Strict control ys   .19  .18
 x Support ys .30 .34  .89  .87
Strict control os x Psychological control os .20 .08 ns   
 x Psychological control ys   .16  .05 ns
 x Strict control ys .26 .38  .79  .87
 x Support ys   .22  .12
Psychological control os x Psychological control ys .22 .32  .84  .92
 x Support ys   -.50  -.56
Psychological control ys x Strict control ys   -.14  .00 ns
 x Support ys -.52 -.54  -.61  -.68
Strict control ys x Support ys .34 .38  .23  .14
Quality of communication os x Quality of communication ys -.01 ns .12  .46  .60
Frequency of communication os x Frequency of communication ys .30 .25  .76  .79
 x Quality of communication ys   .09  .03 ns
Frequency of communication ys x Quality of communication ys .10 ns .15    
Note: os = older adolescent, ys = younger adolescent, ns = nonsignificant 
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Figure 2  
Model on Adolescents’ Smoking Reported by the Adolescents Concerning their Mother and Father  
Note: On each path two results are shown, the first number is of the model on the mother, and the second 
number is of the model on the father. The letters ns after the number and before the semicolon, indicate that this 
number is not significant. If ns stands alone, this means that this path is not significant in the case of both the 
older and the younger adolescent, and was excluded from the model.   
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The association between parental smoking communication and adolescent smoking.
In the models based on the adolescents’ reports, the quality of communication between 
mothers or fathers, and adolescents was negatively related to older and younger adolescents’ smoking 
behavior. The frequency of communication between mothers or fathers and adolescents was positively 
related to older and younger adolescents’ smoking. The models based on the mothers’ or fathers’ 
reports revealed similar patterns between smoking communication and adolescents’ smoking. 
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Figure 3  
Model on Adolescents’ Smoking Reported by the Mother and Father Concerning Their Adolescents 
Note: On each path two results are shown, the first number is of the model of the mother, and the second 
number is of the model of the father. The letters ns after the number and before the semicolon, indicate that this 
number is not significant. If ns stands alone, this means that this path is not significant in the case of both the 
older and the younger adolescent, and was excluded from the model.   
Indirect associations between general parenting practices and adolescent smoking.
Reports of the older and younger adolescents indicated that maternal and paternal support and 
psychological control were not directly related with older and younger adolescents’ smoking 
behavior. These two general parenting practices were indirectly associated with older and younger 
adolescents’ smoking behavior through parental smoking communication. That is, mothers’ and 
fathers’ support and psychological control were positively related to the frequency of communication, 
and both parents’ support was also positively related to the quality of communication. Strict control of 
mothers and fathers showed no indirect association with neither the older nor the younger 
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adolescents’ smoking behavior. Mothers’ and fathers’ strict control was, however, directly and 
negatively related to the older adolescents’ smoking, while mothers’ control was also related to the 
younger adolescents’ smoking.  
Regarding the models based on the mothers’ and fathers’ reports, in general, the associations 
between general parenting practices and adolescents’ smoking were quite similar to those found in the 
models based on the adolescents’ reports. However, there were some exceptions. In the mothers’ 
report model, support showed no significant relation with the frequency of communication with the 
older adolescents, but did show a significant relation with the frequency of communication with the 
younger adolescents. Strict control was not directly associated with adolescents’ smoking. It was, 
however, related indirectly to the older adolescents’ smoking, through a positive relation with the 
frequency of communication. The associations found in the model based on the fathers’ reports were 
similar to those found in the model reported by the mother, with a few exceptions. Support was 
positively associated with the frequency of the father-adolescent communication, and psychological 
control was negatively associated with the quality of communication with the older adolescents.  
Direct and indirect associations between parental smoking and adolescent smoking.  
The models based on adolescents’ reports showed that mothers’ smoking behavior was 
directly and positively associated with older and younger adolescents’ smoking. No direct 
associations, however, were found for fathers’ smoking and adolescents’ smoking. Mothers’ and 
fathers’ smoking showed an indirect association with older and younger adolescents’ smoking 
through parental smoking communication. Both parents’ smoking was negatively related to the 
quality of the communication with the older and younger adolescents. Mothers’ smoking but not 
fathers’ smoking was positively related to the frequency of communication with the younger 
adolescents. Neither mothers’ nor fathers’ smoking was associated with the frequency of 
communication with the older adolescents.   
The models based on the mothers’ and fathers’ reports revealed somewhat different 
associations. First, mothers’ smoking was not directly related to older or younger adolescents’ 
smoking. Second, whereas both parents’ smoking was also negatively related to the quality of 
communication with older and younger adolescents, mothers’ smoking was unrelated to the frequency 
of communication.     
Further, we tested in each of the models whether the paths of older and younger adolescents 
were significantly different when applying the adjusted procedure for robust chi-squares of Satorra 
and Bentler (1999). Results showed that in the models based on the adolescents’ reports, two paths 
were different. First, the path between the quality of mother-adolescent communication and older and 
younger adolescents’ smoking behavior was stronger for younger adolescents (r2 (1) = 5.42, p = 
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.020). Second, the path between mothers’ smoking and the frequency of mother-adolescent 
communication was significant and positive for the younger adolescents and non-significant for the 
older adolescents (r2 (1) = 6.52, p = .011).  
In the mother report models, no significant differences existed between the paths of the older 
and younger adolescents. In the father report models, finally, the only path showing a significant 
difference between older and younger adolescents was that concerning psychological control and the 
quality of the father-adolescent communication, which was negative for the older adolescent and non-
significant for the younger adolescent (r2 (1) = 9.65, p = .002). 
Additional analyses 
An important question that is not addressed in most studies is whether general parenting 
practices and parental smoking communication directed to one adolescent also affects the non-target 
adolescent sibling (Feinberg & Hetherington, 2001). The impact of parenting directed at one 
adolescent on the adjustment of another adolescent sibling has been termed cross effects by Reiss et 
al. (1995). Such an effect might occur because, for example, the adolescent may identify him/herself 
with his/her adolescent sibling; i.e. a adolescent might perceive parenting practices (e.g. manipulative 
control) directed at a sibling to be partially directed at him/her (Feinberg & Hetherington, 2001). 
Alternatively, for example, psychological control directed at one adolescent may cause the other 
adolescent sibling to perceive that the family is not a secure emotional environment (Cummings & 
Davies, 1996; Feinberg & Hetherington, 2001). We tested whether there were any significant cross 
effects (e.g. whether the frequency of communication between parents and the older adolescent is 
associated with smoking of the younger adolescent), but no significant cross effects were found. 
Discussion
The aim of this study was to examine whether the associations between general parenting 
practices (i.e., support, strict control, and psychological control) and older and younger adolescents’ 
smoking could be mediated by parental smoking communication (i.e., the frequency and the quality of 
parent-adolescent communication concerning smoking-related issues). Further, we examined whether 
the association between parental smoking and older and younger adolescents’ smoking were mediated 
by parental smoking communication. Four models were tested: one model based on father reports, one 
based on mother reports, one model based on older and younger adolescents’ reports concerning their 
mother, and one based on the reports of both adolescents concerning their father. Further, it was 
Chapter 5 – Parents’ Role in Adolescent Smoking 
114
examined whether parental actions had differential effects on older and younger adolescents’ 
smoking.  
The findings indicate that parental smoking communication is related to adolescent smoking. 
First, in families with a high quality of communication between parents and adolescents about 
smoking-related issues, both the older and younger adolescents were less likely to smoke. Thus, the 
discussions or communication about smoking between parent and adolescent should be conducted in a 
constructive and respectful manner so that both parties appreciate it. Second, in families, in which 
parents talk more frequently with their adolescents about smoking-related issues, both older and 
younger adolescents are more likely to smoke. Earlier studies were ambiguous about the effects of the 
frequency of parent-adolescent communication on adolescents’ smoking. A longitudinal study of 
Ennett et al. (2001) showed no significant effects of parent-adolescent communication on adolescent 
smoking, whereas a cross-sectional study indicated that the more frequently parent and adolescent 
communicate about smoking-related issues, the lower the adolescents’ self-efficacy is to resist 
smoking (Engels & Willemsen, 2004). In turn, adolescents’ low self-efficacy appears to be related to 
a higher intention to smoke and subsequently a higher risk to smoke (e.g., Flay et al., 1994). In 
contrast, other cross-sectional studies showed that parent-adolescent discussions about smoking-
related issues is a protective factor in that adolescents are less likely to smoke (e.g., Chassin et al., 
1998; Clark et al., 1999; Jackson, 1997). A simple explanation is that there is a bi-directional 
relationship between the frequency of parent-adolescent communication and adolescent smoking; 
when adolescents already experiment with smoking, parents may start to communicate more with 
their adolescents in an effort to prevent them from continuing to smoke (see Ennett et al., 2001). 
Longitudinal studies may reveal whether adolescent smoking leads to parents discussing the topic 
more often, or whether parental discussions do indeed prevent adolescents from smoking. Similarly, 
future studies should assess whether other aspects of communication, such as the content and timing 
of the communication, are relevant.  
The present results show that relationships between general parenting practices and older and 
younger adolescents’ smoking can be mediated by parental smoking communication. The association 
between perceived support and adolescent smoking was mediated by the quality and frequency of 
communication. Parent and adolescent reports indicated that the perception of high levels of support 
was related to the perception of a higher quality of parent-adolescent communication on smoking-
related issues, which in turn was related to a lower risk of smoking in both adolescents. The 
perception of more support from the parents was also related to an increased frequency of parent-
adolescent communication. In other words, when parents maintain a positive, supportive and 
stimulating relationship with their adolescents, there is a higher quality of parent-adolescent 
communication about smoking-specific related issues and more frequent communication about 
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smoking-related issues. The important role of quality of communication in our study supports earlier 
research, showing that adolescents with parents who have a positive, supportive and stimulating 
relationship with their adolescent, are less likely to smoke (e.g., Chassin et al., 1986; Foshee, & 
Bauman, 1992). 
Secondly, adolescent reports indicated that higher levels of perceived strict control were related 
to lower involvement in smoking, which was in line with other studies (e.g., Chassin et al., 1998). 
Parent reports, however, implied that strict control was only indirectly associated with adolescent 
smoking by influencing the frequency of parent-adolescent communication. This discordance between 
parental and adolescent perceptions of parental behavior is not unusual and, of the two, adolescent 
reports are generally more predictive of adolescent behavior. 
Thirdly, the association between psychological control and adolescent smoking was mediated 
by the frequency of parent-adolescent communication. Parent and adolescent reports indicated that 
higher levels of psychological control were related to parent and adolescent talking more frequently 
about smoking-related issues. The frequency of the parent-adolescent communication was positively 
associated with older and younger adolescents’ smoking. The influence of psychological control on 
adolescents’ smoking behavior has barely been investigated, although Engels et al., (2005) showed 
that higher levels of psychological control were related to higher levels of smoking onset, but only for 
boys. Furthermore, the associations between psychological control and frequency of communication, 
and between frequency of communication and adolescent smoking are counterintuitive and, therefore, 
need further study. For example, we need to investigate whether there are concepts (e.g. general 
parenting practices, parental smoking, and/or quality of communication) that moderate the association 
between frequency of communication and adolescent smoking. 
In general, the association between general parenting practices and adolescent smoking is 
mediated by parental smoking communication (i.e. the quality and frequency of communication). Our 
findings emphasize that parental support is strongly related to a higher quality of parent-adolescent 
communication about smoking-related issues resulting in adolescents who are less likely to smoke. 
Therefore, we conclude that general parenting practices are related to parental smoking 
communication and, thus, it is important to study both general and specific parenting practices in one 
model. 
Finally, adolescent and parent reports implied that parental smoking was related to a lower 
quality of the parent-adolescent communication about smoking-related issues. Perhaps smoking 
parents engage less often in parental smoking communication to discourage their adolescents from 
smoking (Henriksen & Jackson, 1998), or are reluctant to do so because they perceive themselves as 
poor sources of anti-smoking messages. In that case, smoking parents miss the opportunity to reduce 
the risk that their adolescents will smoke (Henriksen & Jackson, 1998).  
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There was no direct association between fathers’ smoking and adolescent smoking. However, 
mothers’ smoking reported by the two adolescents was directly related to older and younger 
adolescents’ smoking. Several studies showed that adolescents with parents who smoke are more 
likely to smoke than adolescents with non-smoking parents (e.g., Bailey et al., 1993; Bauman, Foshee, 
Linzer, & Koch, 1990; Chassin et al., 1984; Conrad et al., 1992; Petraitis et al., 1995). Note that in the 
present study this link was found only for the model reported by the adolescents about the mother; this 
might be due to maternal smoking playing a larger role in adolescent smoking than paternal smoking 
(see also the review by Avenevoli & Merikangas, 2003). Mothers’ function as a role model for their 
adolescents may be stronger if they spend more time with their adolescents than the fathers.3 A 
statistical explanation is, of course, that part of the direct relation between parental smoking and 
adolescent’s smoking is mediated by parental smoking communication. A review by Avenevoli and 
Merikangas (2003) suggests that the association between parental and adolescent smoking is 
inconsistent and weak, and may be attributed to other factors which are more strongly associated with 
adolescents’ smoking and which mediate the association between parent and adolescent smoking such 
as parental smoking communication.  
There is strong agreement between the smoking behavior of both adolescents, which is in line 
with other studies (e.g., Melby, Conger, Conger, & Lorenz, 1993; Rajan et al., 2003;). In addition, no 
differences were found in parenting effects on smoking between the older and younger adolescents, 
indicating that parents have a similar influence on both their adolescents. Although there were a few 
exceptions, these were not consistent in all four models. In the present study, the absence of 
differences in parental effects on the older and younger adolescents might be because the maximum 
age difference between the adolescents was only three years.  
In our study no significant cross effects of general parenting and parental smoking 
communication on older and younger adolescents’ smoking were found. However, more studies on 
inter-sibling differences are needed, including whether differential parental treatment leads to a 
difference in sibling’s smoking behavior (see Plomin, Asbury, Dip, & Dunn, 2001).  
Limitations 
Some limitations should be addressed. Firstly, to test our hypotheses a cross-sectional design 
was used. Because the relations between general parenting practices and parental smoking 
communication, and the relations between smoking-related practices and adolescents’ smoking are of 
a bi-directional nature, longitudinal studies are needed to confirm our results. Secondly, 
underreporting of smoking may have occurred among the adolescents because they may have worried 
that their parents would discover their smoking behavior. To diminish this problem the interviewers 
ensured (as far as possible) the privacy of the questionnaire responses of each family member. 
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Thirdly, although we did not aim to generalize the findings to the entire Dutch population, it should be 
acknowledged that our findings can not be representative for all families in the Netherlands. In the 
present study we included, for example, only intact families. In addition, selection bias may have 
occurred since more families who agreed to participate had a middle to high socio-economic status 
than a low socio-economic status. However, for the final sample, we included 36.4% of the older 
adolescents and 30.9% of the younger adolescents with a lower education. Finally, because a large 
amount of the variance is still unaccounted for, factors other than parenting and parental smoking 
must play a role as well (e.g. peer influence, personality characteristics, heredity, or other parental 
actions). 
Implications 
The findings of this study suggest that parenting practices concerning adolescents’ smoking 
should be an important element of public health campaigns to prevent adolescents from smoking 
(Fearnow et al., 1998). For the development of prevention programs, it is important to know whether 
parental smoking communication is related to general parenting practices. Parents who support their 
adolescents and engage in strict but not psychological control are more likely to be successful in their 
efforts to have high quality communication with their adolescents about smoking-related topics; 
therefore, prevention that focuses only on parental smoking communication might be of limited value.  
The following implications can be extracted. First, parents should have a caring, supportive 
and stimulating relationship with their adolescent, this seems to be related to a good quality of parent-
adolescent communication about smoking-related issues. Second, although the strictness of parents 
seems to be effective in preventing adolescents from smoking, parents should not engage in 
manipulative, suppressive control, because this type of control is associated with a higher frequency 
of communication, which in turn is positively associated with adolescents’ smoking. Third, because 
the association between parenting and adolescent smoking is similar for older and younger 
adolescents, parents do not need to adjust their approaches accordingly with their 13 to 17-year-old 
adolescents. Finally, although our study showed that parents who smoke are less likely to have 
satisfactory discussions on smoking-related issues, smoking parents should nevertheless be 
encouraged to establish a good communication with their adolescents; moreover, the benefits of 
parents who quit smoking should not be underestimated (see Den Exter Blokland, Engels, Hale, 
Meeus, & Willemsen, 2004). In conclusion, future smoking prevention programs might focus on
teaching parents how to communicate well with their adolescents about smoking-related issues.  
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Notes
1     We do not present the correlation matrix because this would take too much space; the raw 
data input matrix is available from the first author. 
2      We also tested (with paired t-tests) whether the levels of general and specific parenting 
practices of mother and father were different. The reports of mother and father about their older and 
younger adolescents showed that, in general, fathers used more psychological control than mothers, 
while mothers used more support and behavioral control toward both their adolescents. Both older and 
younger adolescents reported that mothers used more support and behavioral control towards them 
compared to their fathers (all test-results with p < .001). 
3     Additionally, we tested this explanation with paired t-tests. The findings support the 
explanation given: i.e. that fathers spend more time at work (M = 6.99; SD = 1.23; t (425) = -26.43, p
= .000) than mothers (M = 4.04; SD = 1.80; t (425) = -26.43, p = .000). We also tested (with paired t-
tests) whether mothers spend more time with their adolescents; the results confirmed this. The older 
adolescent (mother M = 4.40; SD = 1.96; father M = 3.73; SD = 1.90, t (423) =13.80, p = .000) and the 
younger adolescent (mother M = 4.76; SD = 1.98; father M = 4.10; SD =2.00; t (422) = 12.31, p =
.000) perceived that their mother spends more time with them than their father. Similar patterns apply 
when we test the mother’s perception (older adolescent M = 4.17; SD = 1.78; t (418) = 8.70, p = .000; 
younger adolescent M = 4.37; SD = 1.75; t (419) = 10.09, p= .000) and the father’s perception (older 
adolescent M = 3.27; SD = 1.66; t (422) = 8.70, p = .000; younger adolescent M = 3.33; SD = 1.68; t
(419) = 10.09, p = .000). Mothers spend more time with their older and younger adolescents than 
fathers. 
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Chapter
Proxy and Self-reports on Smoking
Based on: Harakeh, Z., Engels, R. C. M. E., De Vries, H., & Scholte, R. H. J. (2006).
Correspondence between proxy and self-reports on smoking in a full family study. Drug and 
Alcohol Dependence, 84, 40-47.  
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Abstract 
The present study investigated the reliability of proxy reports obtained from family members 
with self-reports on adolescent and parental lifetime and current smoking status. Data were 
assessed from 416 families, consisting of both biological parents and two adolescent siblings 
aged 13-17 years. These families were assessed at baseline and one year later. Sensitivity, 
specificity, positive predictive value and negative predictive value were calculated to test 
whether proxy reports corresponded with self-reports. Mothers scored higher than fathers on 
most measures on lifetime and current smoking status of both children. The sensitivity was 
low for parental reports, but moderate to high for children’s reports. Specificity and positive 
predictive value were high in all proxy reports. The negative predictive value was moderate 
(parents as proxy reports) to low (children as proxy reports) on lifetime smoking, but high on 
current smoking. Adolescents, aged 13-17 years, can be used as a reliable source to assess the 
smoking status of their mothers and fathers. Parents, however, appeared to accurately identify 
the smoking status of their adolescent children less reliably.  
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Introduction 
Cigarette smoking is one of the main preventable health hazards and causes of high 
mortality rates. To gain insight into prevalence numbers of cigarette smoking among adults 
and adolescents in countries all over the world, research projects principally use self-reports. 
Although the validity of self-reports has often been questioned, it has been argued that self-
reports on cigarette smoking appear to have high levels of sensitivity and specificity as 
compared with results of biochemical verification (Patrick, Cheadle, Thompson, Diehr, 
Koepsell, & Kinne, 1994). If confidentiality and anonymity are guaranteed, the smoking 
status of adults and adolescents can be accurately assessed through self-reports (Dolcini, 
Adler, & Ginsberg, 1996; Hunter, Webber, & Berenson, 1980).  
In a study by Gilpin et al. (1994), in an adult population, it was argued that proxy 
reports should be considered in the overall estimate of smoking prevalence. Their study shows 
that one adult could provide data on smoking status for all household members. Especially 
children/siblings, spouse/partner and parent/guardian were more accurate as proxy reporters 
than other relatives or unrelated persons, implying that immediate relatives have a closer 
relationship with the individual and provide more accurate information on smoking status of 
the other family member (Gilpin et al., 1994). However, they used older children, from 18 
years upwards, as proxy reporters. The aim of this study is to investigate the reliability of 
adolescents’ and parents’ proxy reports (i.e., reporting about the other person) on parental and 
adolescent cigarette smoking. It was important to investigate the reliability of adolescent 
children’s proxy reports on parental cigarette smoking, because many studies concluded that 
children imitated or model their parents’ smoking behavior through observation, starting from 
the assumption that children knew whether or not their parents smoked. However, few studies 
investigated whether children are able to accurately identify their parents’ smoking status. 
One of the first studies indicated that elementary schoolchildren, aged 10-13 years, were able 
to provide reliable reports on the smoking status of the parent with whom they are living 
(Barnett, O’Loughlin, Paradis, & Renaud, 1997). The reliability of adolescent reports on 
parental smoking has not been investigated, as far as we know. We assumed that older 
adolescents were probably less reliable than pre-teens and younger adolescents. In the 
adolescence period, friends and peers become more important for adolescents although 
parents remain influential, obviously the time spent with parents decreases, as the adolescents 
grow older (e.g., Chassin, Presson, Sherman, Corty, & Olshavsky, 1984; Larson, Richards, 
Moneta, Holmbeck, & Duckett, 1996; Urberg, Cheng, & Shyu., 1991). Therefore, older 
adolescents will be more engaged with their friends and spend time outside home with friends 
and peers, in contrast to younger children who will be more frequently in the presence of their 
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parents. Consequently, as younger adolescents are more at home than their older adolescent 
siblings they will probably be more able to accurately identify and report the frequency and 
intensity of parents’ smoking. In this study we will investigate both older and younger 
siblings.  
The present study is as far as we know one of the first to examine whether parents are 
able to provide reliable reports on their children’s smoking status. Adolescent smoking is 
often covert behavior, because adolescents experiment or regularly smoke, in secrecy, outside 
their homes (Engels, 1998), in contrast to parents’ smoking, which is usually overt behavior 
displayed at home. It is relevant to investigate whether parents know their children’s smoking 
status for two reasons. Firstly, if parents are accurate in reporting their offspring’s cigarette 
smoking, it would be sufficient to only use parents’ reports in population surveys to estimate 
adolescent smoking prevalence. This would be more convenient and would reduce costs 
(Gilpin et al., 1994; Hatch, Misra, Kabat, & Kartzmer, 1991). Secondly, school-based 
educational interventions to prevent and discourage children from smoking and mass media 
have often targeted the children themselves.  
Recently, prevention campaigns have also focused on the parents by means of parent 
education programs (Lantz et al., 2000). Therefore, it is important to estimate the extent to 
which parents are aware of the smoking status of their children. It appears that parents who 
exert control and monitor their children’s behavior are less likely to have children who will 
initiate smoking (Engels, Finkenauer, Kerr, & Stattin, 2005). Perhaps when parents are not 
able to provide reliable reports on their offspring’s smoking, this might be seen as a sign of 
‘inappropriate parenting’ as they do not monitor and control their children’s behavior, and 
therefore the children will end up initiating and continuing smoking (Cohen, Richardson, & 
La Bree, 1994; Duncan, Duncan, Biglan, & Ary, 1998; Simons-Morton, Crump, Haynie, 
Saylor, Eitel, & Yu, 1999). In addition, when parents are not aware of their children's attempts 
at smoking or that a child is a current smoker, they will probably not react or undertake 
appropriate actions to discourage or stop them from smoking (Engels & Willemsen, 2004; 
Harakeh, Scholte, De Vries, & Engels, 2005). Parents will almost always undertake action 
when they perceive that their offspring initiated smoking; for example, it will prompt them to 
talk more frequently about smoking-related issues or make a non-smoking agreement with 
their children.  
This paper presents data from a full family study in which each family consisted of 
both biological parents and two adolescent siblings. Proxy reports in this study were obtained 
from mothers, fathers, and older and younger siblings. Further, data were collected again a 
year later to assess the stability of the original results; the two sets of data are referred to 
below as data for the first and second “waves”. It was important to study whether the 
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reliability of a specific proxy report was stable or whether it changed over time, and whether 
the accuracy of proxy reports increased or decreased over a period of time (12 months).  
Thus, the purpose of the study were to test (1) whether mothers and fathers were able 
to provide accurate reports on the older and younger children’s smoking status; (2) whether 
older and younger children were able to provide valid reports on their mother and father’s 
smoking status; (3) whether these proxy reports was stable over a one-year period.  
Method 
Design and Sample  
A total of 428 Dutch families were selected to participate. This “Family and Health” 
project had been described previously (Harakeh et al., 2005). Each family consisted of a 
mother, father, and two adolescent children in the age range 13-17. The addresses of the 
families were selected from registers of 22 municipalities in the Netherlands. The families 
received a letter in which was asked to return the included consent response form, if they 
were willing to participate. A total of 885 families consented to participate. The families had 
to fulfill the following entry criteria for participation: the children in the families had to be 
biologically related, and the mother and father were the biological parents; the parents had to 
be married or living together, and the two children participating in each family were neither 
twins nor mentally or physically disabled. By phone we checked whether these 885 families 
fulfilled all the entry criteria. Finally, out of the 765 families fulfilling all criteria, 428 
families were selected to participate. These families were selected to ensure an equal 
distribution of the educational levels of the adolescents, and an equal number of all four 
possible sibling dyads (as a result we collected 108 boy-boy, 118 boy-girl, 96 girl-boy, 106 
girl-girl dyads). Interviewers visited the families at home during which each of the four 
family members filled in the questionnaires individually and separately. At each measurement 
wave, each family received €30 when all four family members had filled in the 
questionnaires. 
The baseline assessments (T1) took place between November 2002 and April 2003, 
and the follow-up assessments (T2) took place 12 months later between November 2003 and 
April 2004. Attrition between T1 and T2 was extremely low (N = 12 families, 2.8%), 
resulting in a longitudinal sample of 416 families. Most of the family members were of Dutch 
origin (i.e. 98% of the older children, 98.8% of the younger children, 97.3% of the mothers, 
and 96.2% of the fathers). The ages of the older siblings were between 14 and 17 (M =15.22, 
SD = .60) and the ages of the younger siblings varied between 13 and 15 (M = 13.35, S.D. =
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.50) at T1. The ages of the mothers were between 35 and 56 (M = 43.85, S.D. = 3.56) and the 
ages of the fathers ranged from 37 to 62 (M = 46.20, S.D. = 4.01). The older children 
consisted of 53.1% males, and of the younger children 47.6% were male. The low (i.e., 
preparatory secondary school for technical and vocational training), middle (i.e., preparatory 
secondary school for colleges below university level) and high (i.e., preparatory secondary 
school for university) educational levels were equally represented among the older (30.1% 
low, 29.9% middle, and 40% high, respectively) as well as among the younger children 
(35.6% low, 37.3% middle, and 27.1% high, respectively).  
With regard to parents’ educational levels, 1.4% of the mothers and 1.2% of the 
fathers had attended primary school only; 31.2% of the mothers and 17.4% of the fathers 
finished secondary school; 30.1% of the mothers and 30.1% of the fathers finished technical 
and vocational training; 30.9% of the mothers and 32.6% of the fathers finished college; 5.6% 
of the mothers and 17.9% of the fathers finished university. (In the Netherlands, university 
education is viewed as being at a slightly higher level than college education.) Among the 
participating families 18.4% of the mothers and 2.6% of the fathers were jobless; and 5.3% of 
the mothers and 91.5% of the fathers worked more than 33 hours a week. 
Instruments 
Self-reports on Adolescent Smoking.  
At T1 and T2 self-reports of older and younger children’s smoking were assessed by 
questionnaires asking which stage of smoking applied to them. The exact item was formulated 
as “which of the following statements applies to you (pick only one statement)” (De Vries, 
Engels, Kremers, Wetzels, & Mudde, 2003a; Harakeh et al., 2005). On a 9-point scale 
responses ranged from ‘never smoked’ (not even one puff) to ‘I smoke at least once a day’. 
To assess whether adolescents had ever tried smoking we recoded responses into ‘never 
smoked’ (not even one puff) or ‘lifetime smoking’ (Bailey, Ennett, & Ringwalt, 1993; Den 
Exter Blokland, Engels, Hale, Meeus, & Willemsen, 2004; Henriksen and Jackson, 1998; 
Jackson, Henriksen, Dickinson, & Levine, 1997; Jackson & Henriksen, 1997). To assess 
current smoking we recoded responses into ‘non-smoker’ (including ‘never smoked’ to ‘I 
smoke less than once a month’) and ‘current smoker’ (including ‘I smoke at least once a 
month’ to ‘I smoke at least once a day’) (Alexander, Piazza, Mekos, & Valente, 2001; Centers 
for Disease Control and Prevention, 1998; Johnston, O’Malley, & Bachman, 1997).  
Proxy Reports on Adolescent Smoking.  
Proxy reports of mothers and fathers about older and younger children’s smoking 
were assessed from mothers and fathers by filling out the questionnaires at both waves on 
which stages of smoking applied to their older and younger children. Items had the same 
wording as the adolescents’ self-reports and were coded similarly.  
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Self-reports on Parental Smoking.
For mothers and fathers’ self-reports about smoking the same procedure as described 
above was used. However, one of the nine items was not really suitable for parents to answer 
(i.e., ‘I try smoking once in a while’), and, therefore, was omitted.  
Proxy Reports on Parental Smoking.  
Adolescents’ proxy reports about their parents’ smoking was assessed with the item 
“Could you indicate the smoking habits of the following persons”. Adolescents responded for 
mother and father separately on a 4-point scale: ‘never smoked’, ‘stopped smoking’, 
‘currently smoking’, and ‘I do not know’. Parents were classified as ‘never smoked’ 
(including ‘never smoked’) or ‘lifetime smoked’ (including ‘stopped smoking’ and ‘currently 
smoking’). To assess current smoking we recoded the responses into ‘non-smoker’ (including 
‘never smoked’ and ‘stopped smoking’) and ‘current smoker’. 
Data Analyses 
Chi-square tests were used to see whether proxy reports corresponded with self-
reports. To obtain a better insight into the direction and magnitude of disagreement between 
parents and their adolescent children, sensitivity and specificity were calculated. Sensitivity 
indicates the ability of other reporters to correctly identify those who smoke, and specificity 
indicated the ability of other reporters to correctly identify those who do not smoke. To 
examine the level of agreement between self-reports and reports of others we used Cohen’s 
kappa to assess reliability. Further, positive predictive value (PPV) and negative predictive 
value (NPV) were calculated to test the performance of proxy reports on smoking. The PPV is 
the proportion of subjects who were identified by others as smoking and who actually 
smoked, and the NPV is the proportion of subjects who were identified by others as not 
smoking and who had not smoked. 
Results
Prevalence of Smoking 
Table 1 shows the percentages of lifetime smoking and current smoking for the four 
family members at baseline and 12 months later. Self-reports of children showed that a higher 
percentage of older children had tried smoking or were current smokers at T1 and T2. 
Parental self-reports indicated that at both waves an equal percentage of mothers and fathers 
had ever tried smoking. More fathers than mothers were current smokers. Furthermore, as 
Table 1 shows, in general, parents underestimated the smoking behavior of their children, 
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whereas children were more accurate when reporting on the smoking behaviors of their 
parents.  
Table 1 
Smoking Behavior (in %) of Four Family Members at T1 and T2, Identified by Self-reports and Proxy 
Reports  
      T1    T2 
      
      Lifetime  Current  Lifetime  Current  
      smoking  smoking  smoking  smoking  
Self-Reports             
 Older child    47.8  10.1   51.7  16.6  
 Younger child    35.4   5.6   42.4  11.8  
 Mother     78.9   18.4  78.8  16.5  
 Father     78.8   21.4   77.3  18.8  
Proxy Reports              
 Older child on mother   63.6   18.6   61.2  15.8  
 Older child on father   65.9   19.5   62.0   16.5  
 Younger child on mother   61.1   17.8   62.9   16.2 
 Younger child on father   62.2   19.1   63.3   16.5  
 Mother on older child   28.6   6.1   33.7   8.5  
 Mother on younger child   19.8   2.7   29.1   5.8  
Father on older child   23.9   5.8   29.9   8.7  
Father on younger child   17.6   2.4   22.9   6.0  
Note: N ranged from 390 to 416.  
Proxy and Self-reports on Adolescent Smoking 
First, the questions whether mothers and fathers were able to provide valid reports on 
the older and younger children’s smoking status will be addressed. The proxy reports of 
mothers on the older children’s lifetime smoking corresponded with self-reports (r2[1, N =
410] = 126.46, p < 0.001 at T1 and r2[1, N = 412] = 141.95, p < 0.001 at T2), with kappas of 
0.51 (T1) and 0.55 (T2). Proxy reports of mothers also corresponded with self-reports of the 
younger children (r2[1, N = 411] = 117.55, p < 0.001 at T1 and r2[1, N = 411] = 150.49, p < 
0.001 at T2), with kappas of 0.49 (T1) and 0.58 (T2). The proxy reports of fathers on 
adolescents’ lifetime smoking corresponded with self-reports of the older children (r2[1, N =
412] = 112.33, p < 0.001 at T1 and r2[1, N = 415] = 110.83, p < 0.001 at T2) and with those 
of the younger children (r2[1, N = 412] = 77.96, p < 0.001 at T1 and r2[1, N = 413] = 118.53, 
p < 0.001 at T2). Regarding fathers as proxy reports, kappas for the older children were 0.46 
(T1) and 0.47 (T2), and for the younger children 0.39 (T1) and 0.49 (T2). Overall, the proxy 
reports of mothers and fathers were related with the older and younger children’s lifetime 
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smoking; however, the kappas given above indicated low to moderate agreement (Fleiss, 
1981).
With regard to adolescents’ current smoking, proxy reports of mothers were in 
accordance with self-reports of the older children (r2[1, N = 410] = 193.54, p < 0.001 at T1 
and r2[1, N = 412] = 193.50, p < 0.0011 at T2) and with self-reports of the younger children 
(r2[1, N = 411] = 144.96, p = 0.001 at T1 and r2[1, N = 411] = 197.40, p < 0.0011 at T2). 
Kappas for the older children were 0.66 (T1) and 0.64 (T2), and for the younger children 0.55 
(T1) and 0.65 (T2). Proxy reports of fathers on adolescents’ current smoking revealed that 
they too were in accordance with self-reports of the older children (r2[1, N = 412] = 204.16, p
< 0.001 (footnote 1) at T1 and r2[1, N = 415] = 188.01, p < 0.001 at T2) as well as with self-
reports of the younger children (r2[1, N = 412] = 121.15, p < 0.0011 at T1 and r2[1, N = 413] 
= 207.23, p < 0.0011 at T2). Kappas for the older children were 0.67 (T1) and 0.63 (T2), and 
for the younger children 0.48 (T1) and 0.67 (T2). Overall, the proxy reports of mothers and 
fathers were related with the older and younger children’s current smoking, indicating 
moderate agreement.   
Table 2 depicts sensitivity, specificity, PPV, and NPV in percentages to describe the 
agreement between self-reports of older and younger children and proxy reports of mothers 
and fathers. Sensitivity appeared to be low for both parents. This implies that mothers and 
fathers could not accurately estimate whether their older and younger children were actually 
smoking or had tried smoking. Sensitivity with respect to lifetime smoking was higher one 
year later but still appeared to be low for maternal and paternal reports. It was shown that the 
proxy reports of the mothers on the lifetime smoking of their younger children were 
significant over time (z = 3.36, p ) 0.001). Further, the proxy reports of the fathers on the 
lifetime smoking of their younger children were also significant over time (z = 2.48, p )
0.01). With respect to current smoking, sensitivity concerning younger children increased, 
while it decreased for older children. On the other hand, these changes in sensitivity 
percentages over time were not significant. Specificity was high at both waves for mothers 
and fathers indicating that both parents quite accurately knew whether their child did not try 
smoking or was not a current smoker. The specificity percentages showed no significant 
changes. With regard to the reliability of mothers and parents’ proxy reports for older and 
younger children’s lifetime smoking as well as their current smoking, they remained stable 
over 12 months.   
At T1 mothers who reported that their children tried smoking or were current smokers 
were correct in more than 87% of the cases and fathers in more than 81% of the cases 
(positive predictive values). Mothers who reported that their children never smoked were in 
more than 70% of the cases accurate, and fathers in more than 67% (negative predictive 
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values). Mothers and fathers were even better in identifying whether their child was not a 
current smoker, mothers and fathers were accurate in more than 95% of the cases. The same 
patterns for PPV and NPV were shown at T2. With regard to the positive and negative 
predictive values, the reliability of mothers and parents’ proxy reports was stable one year 
later for older and younger children’s lifetime and current smoking, because no significant 
changes were shown.   
Table 2 
Various Measures (%) to Describe the Agreement between Children’s Self-reports of Smoking and (a) 
Maternal and (b) Paternal Reports of Adolescent Smoking 
    Self-reports older child  Self-reports younger child  
    Lifetime  Current  Lifetime  Current 
    smoking  smoking  smoking  smoking  
(a) Reported by mother           
T1 
Sensitivity  54.9 (N=410) 54.8  47.9 (N=411) 40.9   
Specificity  95.3  99.5  96.3  99.7   
PPV   91.5  92.0  87.3  90.0   
 NPV   70.0  95.1  77.4  96.8   
T2             
 Sensitivity  60.6 (N=412) 51.5  61.6 (N=411) 51.1   
 Specificity  95.0  100.0  94.1  100.0   
 PPV   92.8  100.0  88.3  100.0   
 NPV   69.2  91.2  77.3  94.1   
       
(b) Reported by father           
T1 
Sensitivity  47.4 (N=412) 54.8  39.0 (N=412) 34.8   
Specificity  97.2  99.7  95.1  99.7   
PPV   93.9  95.8  81.4  88.9   
 NPV   67.1  99.7  74.0  96.3   
T2             
 Sensitivity  52.8 (N=415) 51.5  49.4 (N=413) 53.2   
 Specificity  94.5  99.7  96.2  100.0   
 PPV   91.1  97.2  90.5  100.0   
 NPV   65.3  91.3  72.3  94.3   
Proxy and Self-reports on Parental Smoking 
Next, the question will be addressed whether older and younger children are able to 
provide valid reports on their mothers and fathers’ smoking. The proxy reports of older 
children on parents’ lifetime smoking corresponded with self-reports of mothers (r2[1, N =
395] = 185.18, p < 0.001 at T1 and r2[1, N = 400] = 164.88, p < 0.001 at T2) and self-reports 
of fathers (r2[1, N = 385] = 156.47, p < 0.001 at T1 and r2[1, N = 398] = 161.34, p < 0.001 at 
T2). Kappas for mothers were 0.64 (T1) and 0.59 (T2), and for fathers 0.60 (T1) and 0.59 
Chapter 6 - Proxy and Self-reports on Smoking 
131
(T2). With respect to younger children, the proxy reports were in concordance with self-
reports of mothers (r2[1, N = 395] = 152.14, p < 0.001 at T1 and r2[1, N = 397] = 167.75, p < 
0.001 at T2) and fathers (r2[1, N = 392] = 153.51, p < 0.001 at T1 and r2[1, N = 399] = 
162.99, p < 0.001 at T2). The kappas for mothers were 0.57 (T1) and 0.59 (T2), and for 
fathers 0.57 (T1) and 0.60 (T2). Overall, the proxy reports of older and younger children were 
related with the mothers and fathers’ lifetime smoking, indicating moderate agreement.   
Concerning parents’ current smoking, proxy reports of older children corresponded 
with mothers’ self-reports (r2[1, N = 395] = 357.06, p < 0.001 at T1 and r2[1, N = 400] = 
330.35, p < 0.001 at T2), and with fathers’ self-reports (r2[1, N = 385] = 301.21, p < 0.001 at 
T1 and r2[1, N = 398] = 305.52, p < 0.001 at T2). Kappas for mothers were 0.95 (T1) and 
0.91 (T2), and for fathers 0.88 (T1) and 0.87 (T2). Younger children as proxy reports were in 
accordance with self-reports of mothers (r2[1, N = 395] = 363.32, p < 0.001 at T1 and r2[1, N
= 397] = 348.08, p < 0.001 at T2), and fathers (r2[1, N = 392] = 322.92, p < 0.001 at T1 and 
r2[1, N = 399] = 294.50, p < 0.001 at T2). Kappas for mothers were 0.96 (T1) and 0.94 (T2), 
and for fathers 0.91 (T1) and 0.86 (T2). Overall, the proxy reports of older and younger 
children were in line with self-reports of mothers and fathers’ current smoking. Kappas, given 
above, indicated an excellent agreement implying that children are able to accurately specify 
the current smoking status of their parents (Fleiss, 1981).  
Table 3 shows the sensitivity, specificity, PPV, and NPV in percentages to describe 
the agreement between self-reports of mothers and fathers and proxy reports of older and 
younger children. The high sensitivity at both waves implies that older and younger children 
are able to accurately indicate that their mothers and fathers tried smoking, and even are able 
to indicate more precisely that their mothers and fathers are current smokers. At T2 the 
sensitivity on mothers and fathers’ lifetime smoking reported by younger children increased, 
while it decreased when reported by the older children. However, these changes over time 
were not significant. With respect to parental current smoking, sensitivity decreased at T2 in 
the reports of both children. However, these changes were not significant one year later. 
Further, the high specificity at both waves showed that older and younger children are able to 
accurately indicate that their mothers and fathers did not try smoking or were not current 
smokers.  
With regard to the specificity percentages, the reliability of older and younger 
children’s proxy reports was stable one year later; no significant changes were shown over 
time. Older and younger children correctly reported that their parents tried smoking or were 
current smokers in more than 96% and 97% of the cases (positive predictive values). Older 
children reported correctly that their parents never smoked in more than 55% of the cases, and 
younger children in 53% of the cases (negative predictive values). However, older and 
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younger children were more accurate in identifying that their mothers and fathers were no 
current smokers, with 96% for the older and 97% for the younger children, respectively. At 
T2, one year later, the same pattern and approximately the same figures for PPV and NPV 
were found. With regard to the positive and negative predictive values, the reliability of older 
and younger children’s proxy reports was stable one year later, because no significant changes 
over time were detected. 
Table 3 
Various Measures (%) to Describe the Agreement between Parents’ Self-reports of Smoking and (a) 
Older Children’s and (b) Younger Children’s Reports of Parents Smoking 
      Self-reports mother  Self-reports father  
      Lifetime  Current  Lifetime  Current 
      smoking  smoking  smoking  smoking  
(a) Reported by older child 
T1           
 Sensitivity    80.8 (N=395) 94.7  80.8 (N=385) 85.9   
Specificity    100.0  99.4  94.8  99.0   
PPV     100.0  97.3  98.4  96.1   
 NPV     58.0  98.8  55.3  96.1   
T2                
 Sensitivity    77.4 (N=400) 89.6  78.6 (N=398) 83.1   
 Specificity    98.8  99.1  95.5  99.4   
 PPV     99.6  95.2  98.4  97.0   
 NPV     54.5  97.9  56.3  96.1   
(b) Reported by younger child        
T1                
 Sensitivity    77.1 (N=395) 93.4  77.5 (N=392) 88.1   
Specificity    96.5  100.0  97.5  99.4   
PPV     98.8  100.0  99.2  97.4   
 NPV     53.6  98.5  53.0  96.8   
T2           
 Sensitivity    79.2 (N=397) 92.5  79.7 (N=399) 81.8   
 Specificity    97.6  99.4  94.4  99.1   
 PPV     99.2  96.9  98.0  95.5   
 NPV     55.8  98.5  57.1  95.8   
Discussion
Our findings indicated that proxy reports of mothers and fathers were fairly 
inaccurate indicators of adolescents’ lifetime and current smoking status. Parents often 
thought that their child never tried smoking or was not currently smoking while in fact many 
of the children had tried smoking or were current smokers. The study of Gilpin et al. (1994) 
indicated that close family members such as parents were able to accurately report the 
smoking status of their adult children, however, this study showed that parents were not able 
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to provide reliable reports on the smoking status of their adolescent offspring. Therefore, it is 
advised that when assessing smoking prevalence in a population, parents should not be used 
as proxy reporters of their adolescent children’s smoking. Further, parents who misclassify 
their children’s smoking status might miss the opportunity to use strategies such as 
antismoking socialization practices to discourage or stop their children from smoking. This 
misclassification may indicate that these parents are probably not monitoring their children’s 
activities since it is possible that they do not have confidence in the effectiveness of their own 
parenting practices.  
In contrast, the data also indicated that proxy reports of adolescents were a good 
indicator of parents’ lifetime and current smoking status. The findings showed that although 
parents may smoke at various occasions and moments of the day and this is not always visible 
for their offspring, their adolescent offspring were still able to provide accurate proxy reports 
on their parents’ smoking status. However, when using surveys to assess the smoking 
prevalence in a population it is recommended to include adolescents not only to provide self-
reports on their own smoking status, but also to provide proxy reports on the smoking status 
of their mothers and fathers. This is especially useful and cost saving when data must be 
obtained from a target group that is difficult to reach (Barnett et al., 1997). However, in this 
study we focussed on lifetime and present smoking behavior; therefore, it can be questioned 
whether adolescents would also be able to provide reliable reports on the history of parents’ 
smoking status, and this issue needs to be studied in future research (Den Exter-Blokland et 
al., 2004).  
The findings of our study were consistent with the findings of Barnett and colleagues 
(1997) who showed that older siblings provided more reliable reports on the smoking status of 
their parents than younger children at T1. At T2, when they were one year older, the accuracy 
of younger children in identifying the smoking status of their parents increased. The opposite 
happened with older children, they decreased in accuracy from T1 to T2 in identifying the 
smoking status of their parents. A possible explanation might be that older adolescents, at T2, 
spent less time with their parents and more time with their friends and peers outside the home, 
and therefore, decreased in accuracy in identifying their parents’ smoking status (Larson et 
al., 1996). However, the changes of reliability of older and younger children’s proxy reports 
between T1 and T2 were not significant, and so appeared to be stable over time. A previous 
study of children as proxies of parents’ smoking showed that 9-year-old children provide less 
reliable reports as compared with older children (Barnett et al., 1997). Therefore, we conclude 
that the older they are, the more accurate adolescents are in reporting on their parents’ 
smoking. Research is needed to define the specific age at which children most accurately 
report on their parents’ smoking, and vice versa. This is relevant and important; for example, 
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in school-based surveys it would be possible to obtain more accurate data on parental 
smoking by approaching children at the optimal age.  
In our study we showed that in general adolescent and parents’ proxy reports on 
adolescent and parents’ smoking status was stable and consistent over a one-year period. 
However, there were two exceptions. Both, mothers and fathers, were able to recognize more 
accurately whether their youngest children had tried smoking only at T2. Perhaps parents did 
not want to admit that their children have experimented smoking or were engaged in smoking 
at such a young age, although one year later parents thought it more probable that their 
younger children (14-16 years old) had tried smoking or were current smokers. Another 
speculation is that possibly younger children in the age range of 13-15 years were more likely 
to hide or keep secret their smoking behavior, and maybe one year later they were more 
prepared to disclose their smoking behavior to their parents. 
Some limitations and cautionary notes are necessary. Firstly, reporting errors may 
have contributed to misclassifications. Our use of self-reports as the ‘gold standard’ to 
compare proxy reports can be questioned, in particular because the reliability of these self-
reports was not cross-validated with biochemical measures. Some research, however, implied 
that cigarette smoking could be accurately assessed with self-reports if confidentiality and 
anonymity were guaranteed and compared to biochemical verification self-reports, showed 
high levels of sensitivity and specificity (Dolcini et al., 1996; Hunter, Webber, & Berenson, 
1980; Patrick et al., 1994). In our study, interviewers were present to make sure that the four 
family members completed the questionnaires individually and that the privacy of the 
responses of each family member was guaranteed. Secondly, our findings may not be 
generalized to the population as a whole because in our study, for example, only intact 
families were selected for participation. In addition, ethnicity and culture also play an 
important role in adolescent and adult smoking (Nichter, 2003). Therefore, cross-cultural 
research is needed to investigate the correspondence between proxy and self-reports, and to 
study if this correspondence is similar in different cultures where other norms and policies 
with regard to smoking are valid.  
In summary, the findings imply that parents are not able to accurately identify the 
smoking status of their children, mostly misclassifying their children as non-smokers. This 
may have problematic consequences for prevention campaigns and epidemiological studies. 
Prevention campaigns that aim at parents to prevent their children from smoking require that 
parents are well aware of their offspring’s smoking status or they probably will be 
unsuccessful. This underestimation of their offspring’s smoking might be the reason why so 
few parents wished to join a prevention program (Cohen & Linton, 1995). Therefore, findings 
of studies using parental reports on children’s smoking (Boyle & Brann, 1992) have to be 
interpreted with the utmost caution (Hatch et al., 1991). On the other hand, school-based 
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surveys of adolescents at a specific age could be useful to obtain the adolescent’s own 
smoking status as well as reliable estimates of the smoking status of their parents. This 
method would be less expensive and easier than household surveys.  
Notes
1     There were less than 5 expected cases in one cell, therefore the Fisher’s exact test 
was used. 
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Abstract 
The present study investigated whether best friend and/or siblings’ smoking affected adolescent 
smoking. Data of the Dutch Family and Health study was used in which 428 families participated with 
two adolescent children between the age of 13 to 17 years. Our findings showed that adolescents with 
older siblings who smoked were more likely to smoke one year later. In contrast, older adolescents 
were not affected by smoking of their younger siblings. Smoking of the best friend influenced smoking 
of the younger sibling. With regard to the specific transition from never smoking to smoking initiation, 
older and younger siblings with a smoking best friend were more likely to start smoking one year later. 
Younger siblings with older siblings who smoked were more likely to initiate smoking one year later. 
The influence of friends and siblings on adolescent smoking appeared to be small to moderate. 
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Introduction 
Tobacco is the cause of several diseases and death worldwide. The World Health Organization 
indicated that tobacco is the fourth most common risk factor for disease and the second major cause of 
death in the world, resulting in the death of approximately 5 million adults each year (WHO, 2005). 
Most of smokers start using tobacco products before the age of 18 years (U.S. Department of Health 
and Human Services, 1997; Secretary of State for Health and Secretaries of State for Scotland, Wales 
and Northern Ireland, 1999). In most of the Western countries, there is an increase in the prevalence of 
smoking in the adolescence period (Office for National Statistics, 1997; U.S. Department of Health 
and Human Services, 1997). For example, results from the United Kingdom, the United States, and the 
Netherlands show that the prevalence of smoking among adolescents has been stable or increasing the 
last 10-20 years (e.g., Engels, Knibbe, & Drop, 1999a). In the Netherlands, the highest increase of ever 
smoking among adolescents occurs in 12 to 14-year old children (Stivoro, 2004). In many of the 
Western countries, the prevalence of regular smoking for 13-year-olds varies from 3.5% to 12.5% and 
increases to 17% to 24.5% for 15-year-olds (King, Wold, Tudor-Smith, & Harel, 1996). Most smokers 
start smoking during adolescence. Adolescents who experiment with smoking are prone to develop 
physiological dependence on nicotine, and in turn, become regular smokers later in life (e.g., 
Prokhorov, Pallonen, Fava, Ding, & Niaura, 1996; Stanton, 1995). Insight into processes of uptake in 
adolescence may facilitate development of prevention programs and adaptation of policies that 
effectively deal with preventing adolescents from starting to smoke.
Strong and consistent empirical evidence has shown that peer smoking is one of the major 
factors related to experimentation and regular use of smoking (Flay, D’Avernas, Best, Kersell, & 
Ryan, 1983; Petraitis, Flay, & Miller, 1995; see also review of Avenevoli & Merikangas, 2003). In the 
teenage years, peer relationships become more important as compared to childhood. Adolescents 
experience feelings of uncertainty about their self-image (e.g., Engels, Knibbe, Drop, & De Haan, 
1997), show a need for social approval, group membership and having close friends and spend 
substantial time with peers (e.g., Hartup, 1996). Therefore, in the period of adolescence, persons are 
more vulnerable to conform to prevailing norms than in any other period (Finkenauer, Engels, Meeus, 
& Oosterwegel, 2002). Adolescents exposed to smoking peers are vulnerable to initiate or maintain 
smoking because (a) there is an increase in availability of cigarettes, (b) they might perceive that 
smoking is the norm, and related (c) they might assume that smoking will increase social acceptance 
(Graham, Marks, & Hansen, 1991). Research on peer influences has defined peers in several ways (see 
review by Avenevoli & Merikangas, 2003). In this present study we defined peers as the best friend of 
the adolescent and the close-in-age sibling of the adolescent. Best friends function as a close intimate 
friend and usually are also a member of the same friendship group of the adolescent (e.g., Urberg, 
Degirmencioglu, & Pilgrim, 1997) and therefore, as suggested by previous studies, they affect 
adolescents’ smoking onset (Urberg et al., 1997). Another source of peer influence stems from the 
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adolescent’s siblings. A close-in-age sibling is not only a family member but also a peer of the 
adolescent (Bard & Rodgers, 2003). However, among the studies that have examined peer influence, 
very few have investigated the influence of siblings. Further, there are hardly any longitudinal studies 
that have tested the relative influence of smoking friends and siblings on changes in adolescent use. In 
this current study, we will investigate whether best friend and a close-in age sibling of the adolescent 
affect adolescent smoking over time.  
Best Friends 
Empirical evidence indicates that friends’ smoking is one of the most consistent and robust 
predictors of adolescent smoking (e.g., Flay et al., 1994). From 19 prospective studies on peer 
influence and adolescent smoking, discussed in a comprehensive review of Conrad, Flay and Hill 
(1992), 15 studies showed that friends’ smoking influenced adolescent smoking.  
There are several theories that explain social influence in relation to adolescent smoking. 
Cialdini, Reno and Kallgren (1990) suggested that it is useful to make a differentiation between 
injunctive norms and descriptive norms (see also Turner, 1991). Injunctive norms concern the social 
approval or disapproval of others. With respect to smoking, these norms refer to the adolescent’s 
motivation to become a smoker because of opinions of (important) others in the environment (e.g., 
peers) on smoking. Descriptive norms refer to the actual behaviour of others in the direct environment 
(e.g., peers). In this paper we will focus only on descriptive norms. The descriptive norms are in line 
with the Social Learning Theory of Bandura (1977, 1986). The Social Learning Theory is one of the 
theories that are frequently used to explain how friends influence adolescent smoking. This theory 
indicates that individuals observe, model and imitate behaviour of other important individuals (i.e, role 
models) in their environment. According to this theory, best friends set an example or function as a 
(role) model for adolescents, and therefore, adolescents are likely to imitate their best friends’ 
smoking. Besides evidence from longitudinal survey studies indicating that adolescents model the 
behaviour of their best friends (Conrad et al., 1992), a few experimental studies (e.g., Kniskern, 
Biglan, Lichtenstein, Ary, & Bavry, 1983; Antonuccio & Lichtenstein, 1980; Miller, Frederiksen, & 
Hosford, 1979; Harakeh, Engels, Van Baaren, & Scholte, 2006b) has shown that imitation of peer 
smoking is an important mechanism in explaining why adolescents and young adults continue 
smoking. Mutual influence process between peers result in friends becoming similar with regard to 
smoking (Berndt & Keefe, 1995).
Similarities in smoking behaviour among friends can be caused by two processes: influence 
and selection (e.g., Engels, Vitaro, Den Exter Blokland, De Kemp, & Scholte, 2004; Urberg et al., 
1997). Wang, Fitzhugh, Green, Turner, Eddy and Westerfield (1999) showed that both peer influence 
and selection occur, although selection might play a greater role in the similarity in the smoking 
pattern among friends. However, in most studies peer influence and selection processes have not been 
disentangled. Thus, it may be that the impact of friends’ smoking on adolescent smoking has been 
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overestimated. In the present study we decided to disentangle influence and selection processes and 
exclusively focus on influences by best friends over time. Urberg and colleagues (1997) argued that 
there are a few ways to disentangle influence and selection process. To study the influence process the 
following issues have to be taken into account: (a) use longitudinal data, (b) only focus on friendships 
that are stable over the study period (examining influence after selection has occurred), (c) exclusively 
examine initiation of cigarette smoking, and (d) include the stability paths of adolescent smoking 
behaviour and best friends’ smoking behaviour in order to take out the variance of the adolescent and 
friend have in common (i.e., similarity). Thus, these four issues were incorporated in our present 
study.  
Siblings 
There are very few studies investigating sibling influence on smoking. Studies that have tested 
friend and sibling influence simultaneously have shown that friends’ smoking is a stronger predictor of 
adolescent smoking initiation than sibling smoking (Avenevoli & Merikangas, 2003). Nevertheless, 
recent research indicates that siblings are important in affecting smoking and focus the need for 
additional research on how siblings influence each other (Rajan et al., 2003; Vink, Willemsen, Engels, 
& Boomsma, 2003a). 
 Because siblings who are close in age share the same environment, they are more likely to 
attract the same friends and have the ‘opportunity’ to share similar experiences. In line with the Social 
Learning Theory (Bandura, 1977, 1986) and because of the natural hierarchical structure of a sibling 
relationship (Tucker, Barber, & Eccles, 1997), older siblings function as important role models and 
facilitators and are perceived by their younger sibling as more competent and as an influential resource 
of guidance, advice, support and knowledge. Therefore, younger siblings may imitate the behaviour of 
older siblings spontaneously without being aware that they are imitating the older sibling’s behaviour 
or intentionally when it may immediately lead to positive rewards. Imitation will occur, especially, 
when adolescents spend a lot of time with his/her siblings in and outside the home. Besides, the close-
in-age sibling also serves to legitimise association of others outside the family, for example 
introducing the other sibling to smoking peers. So, the question is not only whether siblings influence 
each other in terms of smoking, but also whether birth order plays a role. Studies have shown that 
sibling smoking, in particular the older sibling, influences adolescent smoking initiation (Conrad et al., 
1992, Jensen & Overgaard, 1993; Wang, Fitzhugh, Westerfield, & Eddy, 1995). However, it should be 
stressed that most studies have not distinguished between older or younger siblings, or only investigate 
the influence of older sibling on the younger sibling (see also review Avenevoli & Merikangas, 2003). 
In addition, most of the studies could only provide conclusions on the similarity of siblings’ smoking 
behaviour due to applying a cross-sectional design. In order to make conclusions on whether siblings 
influence each other’s smoking a longitudinal design is needed. Thus, the mutual influence of siblings, 
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including the influence of the younger sibling on the older siblings' smoking has not been often taken 
into account.  
Present Study 
In a longitudinal study, we tested with structural equation models (SEM) whether best friends’ 
and biologically related siblings’ smoking influenced adolescent smoking. We tested a cross-lagged 
path model (see also as an example Figure 1), including the stability paths, whether (a) the best friend 
of the older sibling influenced the smoking behaviour of the older sibling one year later, (b) the older 
sibling influenced the smoking behaviour of his/her best friend, (c) the older sibling influenced the 
smoking behaviour of his/her younger sibling, (d) the younger sibling influenced the smoking 
behaviour of his/her older sibling, (e) the younger sibling influenced the smoking behaviour of his/her 
best friend, and (f) the best friend of the younger sibling influenced the smoking behaviour of the 
younger sibling. To investigate in a cross-lagged path design (see for more information Engels, 
Knibbe, De Vries, Drop, & Van Breukelen, 1999b) the transition from never smoking to smoking 
initiation, we selected the non-smoking adolescents at T1 and tested whether the best friend and the 
sibling influenced their smoking uptake one year later (see for an example Figures 2 and 3). 
Method 
Participants 
A total of 428 Dutch families participated in the “Family and Health” study (see for more 
information on several aspects of this longitudinal study, Harakeh, Scholte, De Vries, & Engels, 2005; 
Harakeh, Engels, De Vries, & Scholte, 2006c; Van Der Vorst, Engels, Meeus, Dekovic, & Van 
Leeuwe, 2005). Four members from each family participated (i.e., mother, father and two adolescent 
children in the age of 13 to 17 years old). Thus, in each family an older and younger adolescent sibling 
participated, and because of the focus in the present study we used only the data of these two family 
members. The age of the 428 older siblings ranged from 14 to 17 years (M = 15.22, SD = .60); 8.9% 
was aged 14 year, 60.5% 15 year, 30.4% 16 year, and 0.2% was aged 17 year. The age of the 428 
younger siblings ranged from 13 to 15 years (M = 13.36, SD = .50); 65.4% was aged 13 year, 33.6% 
14 year, and 0.9% was aged 15 years. Of the older siblings 52.8% was male and of the younger 
siblings 47.7% was male (for demographic details of our sample see Harakeh et al., 2005; Harakeh, 
Scholte, De Vries, & Engels, 2006d). 
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Procedure 
The addresses from families were selected from 22 municipalities in the Netherlands. Families 
were sent a letter to invite them to participate in a longitudinal study. In total 885 families responded 
that they were willing to participate and gave their informed consent. The families had to fulfil the 
following inclusion criteria of this study; parents were married or living together, the family members 
were biologically related to each other, and the participating siblings were neither twins or mentally or 
physically disabled. To establish whether these families fulfilled all these criteria, the families were 
telephoned and 765 families fulfilled these inclusion criteria. To ensure an equal distribution of the 
educational level of the adolescents, and an equal number of all the possible sibling dyads (i.e. boy-
boy, girl-boy, boy-girl, and girl-girl) a total of 428 families were selected to participate. Interviewers 
visited all the families at home between November 2002 and April 2003 (T1), and one year later 
between November 2003 and April 2004 (T2). Attrition between T1 and T2 was extremely low; only 
12 families dropped out. During the home visits at both measurements each family member completed 
the questionnaire individually and separately at the same time. However, in this present study we only 
used the data collected from the older and younger adolescent siblings. To maintain anonymity, the 
interviewers asked the participants to sit apart from each other and not to discuss the questions while 
filling out the questionnaires. Filling in the questionnaire took approximately 90 minutes. Each family 
received € 30 when all four family members had completed the questionnaire. Participants were 
acquainted with the fact that at the end of the study five cheques of 1000 Euros each would be raffled 
between families who took part at all three waves.  
Measures  
Adolescent Smoking.  
To assess adolescents’ smoking behaviour, both siblings in each family were asked to report 
which stage of smoking applied to them (De Vries, Engels, Kremers, Wetzels, & Mudde, 2003a) on a 
9-point scale responses ranged from 1=’I have never smoked, not even one puff’ to 9=’I smoke at least 
once a day’. We recoded the responses into 4 categories: 1=’never smoked’ (this category included the 
response category ‘I have never smoked, not even one puff’), 2=’stopped smoking’ (‘I tried smoking, 
but I do not smoke anymore’, ‘I quit, I used to smoke less than once a week’, and ‘I quit after I had 
smoked for a period at least once a week’), 3=’smoked occasionally, less than weekly’ (‘I try smoking 
once in a while’, I smoke less than once a month’, and ‘I do not smoke weekly but at least once a 
month’), and 4=’smoked at least once a week’ (‘I do not smoke daily but at least once a week’ and ‘I 
smoke at least once a day’).  
Best Friends’ Smoking.  
Adolescents were asked to write down the first name and the first letter of the surname of 
his/her best friend. We asked them explicitly not to list the name of a possible intimate partner, or a 
sibling, but to list the name of the single best friend who, according to the participants, also perceived 
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the adolescent as his/her best friend (reciprocal best friend). To assess smoking of the best friend of the 
adolescent, we applied the same question as for smoking by the participants. Both siblings were asked 
to report which stage of smoking applied to their best friend. We recoded the responses into the same 4 
categories mentioned above.  
We checked whether siblings mentioned the other sibling as their best friend, and if this was 
the case we replaced the scores with a missing value. Three older siblings mentioned their sibling at 
T1 and two older siblings mentioned their sibling at T2; at both waves none of the younger siblings 
mentioned their older sibling as their best friend. Further, we verified whether the siblings shared the 
same best friend. This was the case in zero pairs at T1 and three pairs at T2. In these three latter cases, 
we replaced the scores with a missing value.  
We also examined whether the best friend of the older and younger sibling at T1 was the same 
person one year later. In our study, the aim was to investigate the influence of the best friend on 
adolescent smoking and vice versa. Therefore, in the analyses the best friend at T1 had to be the same 
best friend one year later. The latter was also done because the stability of smoking of the best friend 
would be included in the model and it would make more sense if this would be the same best friend 
one-year later. If this was not the case we replaced the value at T2 in the database with a missing value 
(251 older siblings missing and 250 younger siblings missing). Among the older siblings 177 had the 
same best friend at T1 and T2, and among the younger siblings this number was 178. 
There is a debate in the literature on whether it is appropriate to use adolescent’s reports on 
their friends’ smoking behaviours as these reports may be distorted (e.g., Bauman & Ennett, 1996). 
Therefore, we examined whether the adolescents in the present study were accurate in their reports 
about their best friends’ smoking. We collected data of the best friend of the adolescent in a sub 
sample. At the second wave, both siblings participating in this study filled in the name and address of 
their best friend. The best friends of both siblings were approached at the second wave to participate 
and a questionnaire was sent by post. The best friend filled in the questionnaire and returned the 
completed questionnaire. A total of 323 best friends returned the completed questionnaire. The proxy 
reports of the older sibling on his/her best friend lifetime smoking (“never smoked, not even one puff” 
versus “smoked once or more” see also Harakeh, Engels, De Vries, & Scholte, 2006c) corresponded 
with best friends’ self-reports (r2[1, N = 163] = 60.06, p ) 0.001), with a kappa of 0.61 (p ) 0.001). 
The proxy reports of the older sibling on his/her best friend current smoking (“non-smoker” versus 
“smoke at least once a month see also Harakeh et al., 2006c) corresponded with best friends’ self-
reports (r2[1, N = 163] = 58.41, p ) 0.001), with a kappa of 0.60 (p ) 0.001). The proxy reports of the 
younger sibling on his/her best friend lifetime smoking corresponded with best friends’ self-reports 
(r2[1, N = 160] = 61.32, p ) 0.001), with a kappa of 0.62 (p ) 0.001). The proxy reports of the younger 
sibling on his/her best friend current smoking corresponded with best friends’ self-reports (r2[1, N = 
160] = 71.54, p ) 0.001), with a kappa of 0.65 (p ) 0.001). Overall, the kappa indicated a moderate 
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agreement between adolescents’ reports about their best friends’ lifetime and current smoking and self-
reports of the best friend.  
We also tested with cross-tabulations whether older and younger siblings who smoked 
overestimated the smoking behaviour of their best friend (false consensus effect). With regard to the 
older siblings, older siblings who smoked in their lifetime overestimated 10.6% of the lifetime 
smoking behaviour of best friend compared to 9.0% of the younger siblings who did not smoke in their 
lifetime. With regard to the younger siblings, younger siblings who smoked in their lifetime 
overestimated 16.3% of the lifetime smoking behaviour of best friend compared to 6.4% of the 
younger siblings who did not smoke in their lifetime. In general, younger siblings who smoked more 
strongly overestimated smoking of their best friends as compared to younger siblings who did not 
smoke. However, for older siblings the percentages showed no overestimation of best friend’s 
smoking by smokers.  
Data Analyses 
To test our models on adolescent, siblings and best friend smoking and smoking onset, we 
used structural equation modelling (SEM) with the software package Mplus (Muthén & Muthén, 1998-
2004). Mplus was used because the observed smoking variables at T1 and T2 in the  
model were ordered categorical variables. The parameters in the models were estimated according to 
the weighted least square method with adjusted mean- and variance chi-square statistic (WLSMV 
estimator; Muthén & Muthén, 1998-2004, p. 39). Mplus has several options to deal with missing 
values. In this case pair-wise information is used with categorical outcomes using the WLMSV 
estimator. 
  To test our models cross-lagged panel analyses (Finkel, 1995) were carried out. An initial 
model was estimated (depicted in Figure 1) and nonsignificant paths were removed. The variables 
indicating siblings’ and best friend’s smoking were also allowed to correlate within one measurement 
wave. Stability relations over time between corresponding smoking variables (observed variables) and 
cross-lagged relations were tested. Cross relations over time gives the possibility to test causal 
predominance: Is best friend’s smoking and older siblings’ smoking the ‘cause’ of younger siblings’ 
smoking or can younger siblings’ smoking be seen as the ‘cause’ of best friends’ smoking (Byrne, 
1998, p. 352).      
To test the effects of friends’ and siblings’ smoking on adolescent smoking onset, we 
computed two additional models, for each sibling separately. One model in which we tested whether 
the younger sibling and/or the best friend of the older sibling predicted older siblings’ smoking onset 
one year later (model depicted in Figure 2), and one model in which we tested whether the older 
sibling and\or the best friend of younger sibling predicted younger siblings’ smoking onset one year 
later (model depicted in Figure 3). To test the model whether best friend of the older sibling and\or the 
younger sibling predicted older siblings’ smoking onset, we selected the older siblings who reported at 
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T1 to never have smoked (not even a puff) and examined smoking behaviour at T2 (the four response 
categories). We did the same to test the model of younger siblings’ smoking onset.  
Results
Characteristics of the Sample 
Table 1 shows the smoking prevalence among the adolescents in the present study. The 
majority of the adolescents had never smoked (not even a puff).  
 Smoking Status 
 Never smoked  
(not even a puff) 
Quit smoking Smoked once in  
a while but not  
weekly 
Smoked at  
least weekly 
T1:     
Older Siblings 51.6% 31.2% 8.2% 8.9% 
Younger Siblings 64.0% 28.2% 2.8% 4.9% 
Best friend of the older sibling 47.7% 31.4% 8.6% 12.3% 
Best friend of the younger sibling 59.6% 29.9% 3.2% 7.4% 
     
T2:     
Older Siblings 48.3% 31.3% 8.7% 11.8% 
Younger Siblings 57.6% 27.2% 5.1% 10.1% 
Best friend of the older sibling 44.1% 32.8% 6.8% 16.4% 
Best friend of the younger sibling 57.3% 28.1% 3.9% 10.7% 
     
Correlations  
Table 2 depicts the associations between the smoking behaviour of older and younger siblings, 
between smoking of adolescents and their best friends, between smoking of the older sibling and the 
best friend of the younger sibling, and between smoking of the younger sibling and the best friend of 
the older sibling. First, there was a substantial association between the smoking of older and younger 
siblings. Second, the association between smoking of older sibling and his or her best friend was quite 
strong at both waves; older siblings who smoke were more likely to have best friends who smoke. 
These findings also applied for younger siblings and their best friends. There was a positive 
association between smoking of the older sibling and the best friend of the younger sibling, and also a 
positive association between the smoking of the younger sibling and the best friend of the older 
Table 1  
Smoking Prevalence among the Adolescents in the Present Study 
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sibling. Further, smoking of the younger siblings’ best friend and that of the best friend of the older 
sibling was not significantly correlated.  
  1 2 3 4 5 6 7 
1. Smoking Older SiblingT1  
2. Smoking Older Sibling T2 .61***       
3. Smoking Younger Sibling T1 .25*** .38***      
4. Smoking Younger Sibling T2 .17** .16** .51***     
5. Smoking Best Friend Older Sibling T1 .81*** .60*** .24** .22**    
6. Smoking Best Friend Older Sibling T2  .52*** .75*** .31*** .15** .54***   
7. Smoking Best Friend Younger Sibling T1 .22*** .29*** .66*** .48*** .23**  .33***  
8. Smoking Best Friend Younger Sibling T2 .16* .21** .53*** .71*** .20 .24**  .58*** 
Total Model 
The total model showed a good fit (N = 428, r2(5) = 3.38, p = 0.6411, RMSEA = 0.00, and 
CFI = 1.00) (Figure 1). The variables in the model explained 61.7% of the variance in the older 
siblings’ smoking, 48.4% in the younger siblings’ smoking, 67.1% of the variance in smoking of the 
best friend of the older sibling, and 57.5% in smoking of the best friend of the younger sibling at T2.1
The correlations within the model are shown in Figure 1. The findings indicated that there was 
strong relative stability in smoking of both the older and younger sibling over time, as well as a strong 
stability in best friends’ smoking over time. Furthermore, older siblings’ smoking affected smoking of 
the younger sibling, but not the other way around. Smoking of the older sibling affected smoking of 
his/her best friend, although the influence of best friend smoking on older sibling’ smoking appeared 
not to be significant. The younger siblings’ smoking was related to their best friend smoking over 
time, and their best friend affected the younger sibling to smoke.  
Table 2  
Correlation Matrix for the Smoking Variables in the Models 
Note: Correlations for the smoking variables of best friend, older and younger sibling: * p<0.05, ** p<0.01, *** p<0.001.
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Figure 1  
Structural Equation Model of Adolescents’ Smoking at T1 and T2 
Note: N=428, r2(5) = 3.38, p = 0.6411, RMSEA = 0.00, and CFI = 1.00. Only significant paths are included in 
the model. 
Model on Smoking Onset Older Sibling 
The model on older sibling’s smoking onset showed a good fit (N = 220, r2(3) = 4.53, p = 
0.2083, RMSEA = 0.048, and CFI = 0.99) (Figure 2). The model explained 35.9% of the younger 
siblings’ smoking, and 37.2% of the variance of the smoking behaviour of the best friend of the older 
sibling (see Figure 2). An explanation why the explained variance of the older siblings’ smoking onset 
(5.9%) was relatively low compared to the explained variance of the total model might be that we 
selected the older siblings who did not smoke at T1 and therefore the stability path of the older 
siblings’ smoking from T1 to T2 was not included in the model. Another plausible explanation is that 
there might be important variables that are more important in predicting adolescent smoking onset than 
predicting smoking behaviour.   
Cross-lagged associations in Figure 2 showed that the smoking of the younger sibling did not 
predict smoking onset of the older sibling, whereas best friend’s smoking affected smoking onset 
among the older sibling. 
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Figure 2 
Structural Equation Model of Older Siblings’ Smoking Onset 
Note: N=220, r2(3) = 4.53, p = 0.2083, RMSEA = 0.048, and CFI = 0.99. Only significant paths are included in 
the model.  
Model on Smoking Onset Younger Sibling  
The model on smoking onset of the younger sibling (see Figure 3) showed a good fit (N = 272, 
r2(2) = 2.00, p = 0.3640, RMSEA = 0.00, and CFI = 1.00). The model explained 50.0% of the variance 
of the older siblings’ smoking, and 40.8% of the variance of the smoking behaviour of the best friend 
of the younger sibling. The explained variance of the younger siblings’ smoking onset was 8.5%.  
Cross-lagged associations in Figure 3 showed that the smoking behaviour of the older sibling 
predicted smoking onset of the younger sibling, and best friend’s smoking affected smoking onset in 
the younger sibling.  
Additional analyses 
We wanted to examine whether the best friend of one sibling affected smoking of the other 
sibling within the same family. Modification indices showed that this was not the case. In none of the 
models smoking status of the best friend of one sibling affected the smoking of the other sibling. 
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Figure 3 
Structural Equation Model of Younger Siblings’ Smoking Onset 
Note: N=272, r2(2) = 2.00, p = 0.3640, RMSEA = 0.00, and CFI = 1.00. Only significant paths are included in 
the model.  
Discussion
In this present prospective study, we investigated whether best friends’ and close-in-age 
siblings’ smoking influenced adolescent current smoking. To analyse this we used a cross-lagged path 
design. Our unique design with longitudinal data and focus on friends as well as siblings, makes it 
possible to look at bi-directionality; investigating the reciprocal influences between best friends, 
siblings and adolescent smoking in one model. In addition, we investigated whether best friends’ and 
siblings’ smoking predicted adolescent smoking initiation.  
The findings of the present study showed that the smoking behaviour of the best friend 
influences adolescent smoking one year later. This is in line with other prospective studies (see review 
of Conrad et al., 1992). In addition, the findings of this present study showed that the influence of best 
friend smoking and adolescent smoking is reciprocal (i.e., bi-directional): friends influence adolescents 
while adolescents influence their friends. However, the effect sizes of these reciprocal influences of 
best friend and adolescent smoking were small to moderate. These small to moderate effect sizes 
indicating that best friend smoking does not substantially add to the prediction of adolescent smoking 
are in line with the findings of other studies investigating friend and peer group smoking (e.g., Aloise-
Young, Graham, & Hansen, 1994; De Vries et al., 2003a; Engels, Knibbe, & Drop, 1999a; Engels et 
al., 1997; 1999b; Engels et al., 2004; Ennett & Bauman, 1994; Urberg et al., 1997).  
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Thus, influence processes only contribute to a small proportion of the similarities in smoking 
behaviour among friends. Previous studies investigating both selection and influence process have 
showed that friends are similar merely due to selection processes rather than influence processes (e.g., 
see review Bauman & Ennett, 1996). Adolescents select friends who have similar characteristics, 
attitudes and behaviour (e.g., Engels et al., 2004; Urberg et al., 1997). Most of the friendships 
adolescents engage in are not stable and even in a period of 6 months adolescents’ friendships are open 
to change (Engels et al., 2004). Thus, previous studies have showed that selection more strongly affect 
homogeneity of smoking among friends than peer influence.  
Nevertheless, although the effect sizes shown in our study and other longitudinal studies were 
small, this should not lead to the conclusion that peer influence processes are not important (e.g., 
Urberg et al., 1997). The role of friend’s smoking is important for two reasons. First, small effects are 
important because they may have enormous implications in a practical context and might be quite 
important theoretically (see e.g., Abelson, 1985; Mook, 1983; Rosenthal & Rubin, 1983; Yeaton & 
Sechrest, 1981). Experimental studies on peer influence and young adult’s smoking have shown that in 
naturalistic settings such as in bars individuals imitate the smoking behaviour of others, even of 
complete strangers (Antonuccio & Lichtenstein, 1980; Harakeh et al., 2006b; Kniskern et al., 1983; 
Miller et al., 1979). Imitation proved to be an important mechanism when people light up a cigarette 
and continue smoking in public places such as bars, restaurants, public transport, work and educational 
environment. A second reason is that small effects over time have a large cumulative impact. For 
example, it has been shown that adolescent risk to smoke increases when there are more smoking 
models in their environment (Taylor, Conard, Koetting, O’Byrne, Haddock, & Poston, 2004). Thus, if 
parents smoke, in addition to the adolescent’s best friend and sibling, the risk of taking up smoking 
will increase because of the cumulative impact. This assumption needs to be investigated in long-term 
prospective studies to provide more insights into the cumulative effect of friends’ smoking over time.  
With respect to siblings’ influence, the findings of our study showed that only older siblings 
influenced the younger siblings’ smoking and smoking onset one year later. Younger siblings’ 
smoking did not affect the older siblings’ smoking. A possible explanation of this result is that 
younger siblings see older siblings as important role models, and that they imitate the smoking 
behaviour of the older siblings. Perhaps older siblings do not see their younger siblings as important 
role models even if they are close-in-age (Bard & Rodgers, 2003). The majority of previous studies 
have shown that siblings influence adolescent smoking (Conrad et al., 1992; Jensen & Overgaard, 
1993; Wang et al., 1995; Avenevoli & Merikangas, 2003). Most of these studies did not differentiate 
between older and younger siblings and those that did primarily looked at the influence of older 
siblings on younger siblings (Avenevoli & Merikangas, 2003).  
In sum, the influence of best friends’ smoking on adolescent smoking was stronger than that of 
sibling’s smoking. This is in line with other studies that have indicated that peers’ smoking (best friend 
or most friends) is the best predictor of adolescent smoking, followed by siblings and then parents 
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(e.g., Presti, Ary, & Lichtenstein, 1992; Webster, Hunter, & Keats, 1994; Wang et al., 1995; 
O’Loughlin, Paradis, Renaud, & Gomez, 1998; Jensen & Overgaard, 1993; Vink, Willemsen, & 
Boomsma, 2003b).  
We did not find support for the assumption that the smoking behaviour of the older sibling’s 
best friend influenced the younger siblings’ smoking behaviour, or the other way around. An 
explanation may be that although siblings are close in age and may share the same environment, such 
as parents, family, and neighbourhood, these close-in-age siblings still have different friends and 
activities. Therefore, it is likely that they are each involved in part of the environment that they do not 
share together (non-shared environment) such as school, and extracurricular activities. Because of this 
non-shared environment the older and younger siblings will meet different peers and are less likely to 
engage in the same friendships or share the same friend. However, this may differ across cultures and 
countries. Unfortunately, we lack information on how much time adolescents spend together with their 
siblings as well as friends. This would allow testing the hypothesis that peers affect each other more 
strongly when they spend a lot of time together.  
Limitations 
Besides the strengths of this study such as the longitudinal approach, the cross-lagged path 
design and including both best friend and sibling, there are also some limitations that need to be 
mentioned. First, in this study we measured best friends’ smoking by adolescents’ reports of their best 
friends’ smoking rather than by best friends’ self-reports. Our study showed that mainly younger 
siblings overestimated how similar they were to their best friend (e.g., Bauman & Ennett, 1996; 
Bauman & Fisher, 1996; Fisher & Bauman, 1988; Urberg, Cheng, & Shyu, 1991). However, the kappa 
indicated moderate agreement between adolescents’ reports about their best friends’ lifetime and 
current smoking and the self-reports of the best friends, suggesting that this did not affect our general 
set of multivariate findings. In addition, it appeared that younger siblings who smoked overestimated 
the lifetime smoking behaviour of their best friend more than older siblings who smoked, and younger 
siblings who did not smoke. More research is needed to understand why this overestimation occurred. 
The reasons for this overestimation, and for the differences in overestimation might also have 
implications for smoking prevention (Bauman & Ennett, 1996). 
Second, we did not take into account the duration of the friendship. For example, the mutual 
influence of best friend’s smoking and adolescent smoking may differ when adolescents know his/her 
best friend for a long time compared to adolescents who have just established this friendship. Perhaps 
(reciprocal) friends who have a long lasting relationship do not feel the need to be similar and 
therefore, may be more open to variation in behaviours between friends and therefore affect 
adolescents’ smoking behaviour less than for example just established, new friendships (Engels et al., 
2004). Stable friendships may not continuously lead to more similarity over the entire course of their 
friendship as there may be an equilibrium point at which stable friendships stop becoming similar on a 
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given behaviour such as smoking (Urberg et al., 1997). Related to this issue, we did not take into 
account whether the best friend also nominated the adolescent as his/her best friend, thus whether there 
was a reciprocal relationship. Even if the friendships had been unilateral, the results would probably 
have been found, although in our study underestimation may have occurred because of including 
unilateral friendships. On the other hand, there is some evidence that unilateral friends may more 
strongly affect adolescent substance use than reciprocal friends (Bot, Engels, Knibbe, & Meeus, 
2005a). One possible reason for this finding is that adolescents with unilateral friends have a stronger 
desire and an intrinsic need to be similar to the person they perceive as their best friend. One of the 
ways to achieve this is adaptation (Aloise-Young et al., 1994; Bot et al., 2005a; Kiesner, Cadinu, 
Poulin, & Bucci, 2002). Thus, adolescents may adapt to their best friends’ smoking and therefore start 
to smoke.  
Third, the variability in change in smoking behaviour from the first wave to the second was 
relatively low. The change from smoking weekly/daily was 2.9% for the older siblings and 5.2% for 
the younger siblings. However, when including smoking once in a while (but not weekly) these 
percentages were 3.4% and 7.6% respectively. Thus, some of the variance of adolescent smoking is 
explained. However, to obtain more variance and a higher change in smoking rates between 
measurements we would recommend including longer time intervals between two measurements (see 
Engels et al., 1999a). 
Fourth, in our study, adolescents were derived from intact biologically related families. The 
influence process of friends and siblings might be different for adolescents from disrupted families 
(Flay et al., 1994, Baumrind, 1985; Kandel, 1978; Hu, Flay, Hedeker, Siddiqui, & Day, 1995). The 
family structure is important, it may be that in these disrupted families more problems occur within the 
family and parents perhaps are less able to provide support and to be a secure environment for their 
children. Therefore, adolescents from disrupted families are maybe more at risk for influence by peers 
(Hirschi, 1969).  
Finally, besides peer influence, there are important predictors of adolescent smoking that are 
not included in this present study. Previous studies have shown that for example parental smoking, 
smoking-related cognitions, adolescent’s personality, and parenting add to the prediction of adolescent 
smoking (e.g., Avenevoli & Merikangas, 2003; Harakeh et al., 2006d; Harakeh, Scholte, Vermulst, De 
Vries, & Engels, 2004).  
Future Research  
Future research is needed to obtain a better understanding how peers (including siblings) are 
involved in causing similarity or dissimilarity in adolescent smoking in different age groups. First, 
besides the influence and selection processes there may be other factors that influence friends to 
become similar. For instance, general and smoking-specific parenting and parental smoking behaviour 
may be important. Parents influence the behaviour and the peer relations of their offspring and further 
Chapter 7 – Best Friends, Siblings and Adolescents’ Smoking 
154
research is needed to obtain more insight into how parents affect the influence of peers (Engels et al., 
2004). Parents may exert influence, for example by transmitting their values and norms about which 
kind of friends their offspring selects or chooses to be friends with.  
Second, besides investigating the short-term effects, it is important to examine the long-term 
effects of smoking peer models. It may be that, even if peer influence is weak as has been shown in 
our study, over the years, continuous exposure to smoking models may have a large cumulative impact 
(Taylor et al., 2004). For example, adolescents with non-smoking family members and smoking 
friends may be less at risk to smoke than adolescent with smoking family members and smoking 
friends (Engels et al., 1999b).  
Third, genetic resemblance might also account for similarities in sibling pairs (Rose, 1998; 
Vink et al., 2003a, 2003b). Findings of twin studies imply that there is a genetic component that causes 
similarity in smoking among siblings (e.g., Boomsma, Koopmans, Van Doornen, & Orlebeke, 1994) 
and therefore sibling influence is not only due to the environment but also to inheritance. More studies 
are needed to identify the underlying mechanisms of sibling similarity and how genetic and 
environmental influences are involved (e.g., Slomkowski, Rende, Novak, Lloyd-Richardson, & 
Niaura, 2005).  
Fourth, gender and ethnicity may also be important factors that have to be studied further to 
understand whether some adolescents are more at risk. For example, same-sex siblings may influence 
and imitate each other more than mixed-gender siblings, or girls may be more susceptible for social 
influences than boys (Flay et al., 1994).  
Fifth, few studies have explored whether smoking of a close/best friend of the opposite sex 
and/or a romantic partner affects adolescents’ smoking (e.g., Wang et al., 1995; Van Roosmalen & 
McDaniel, 1992). More research is needed to understand how and why opposite sex friendships and 
romantic relationships influence adolescent smoking.  
Sixth, the identity theory (see also Thoits & Virshup, 1997) is an important theoretical 
perspective to take into account in future research. This theory might explain why friends, siblings and 
peer group members become similar with respect to smoking. Falomir and Invernizzi (1999) suggested 
that smoking is a behaviour that could be a part of a person’s identity. It might be that individuals with 
a smoker identity (i.e., feelings of being a smoker or being identified with smokers as a group) feel 
strongly connected and engage with other peers who smoke. Previous studies have shown that smoker 
identity is related to adolescent smoking initiation, current smoking behaviour, and intention to quit 
smoking (e.g., Biddle et al., 1985; Burton, Sussman, Hansen, Johnson, & Flay, 1989; Falomir & 
Invernizzi, 1999).      
Finally, because of the multi-faceted nature of peer relationships, other factors may be 
important in understanding how peers (including siblings) affect adolescent smoking such as 
characteristics of schools and neighbourhoods, socio-demographic factors, and policy-related or 
environmental factors (Kobus, 2003).  
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Implications 
The findings of the present study may have implications for the development of prevention 
programs. Most of the prevention programs designed to prevent adolescents from smoking aim at 
making them aware of peer influences (Engels et al., 1999b; Kobus, 2003). In these prevention 
programs, adolescents learn general skills on how to resist pressures from friends. Our findings show 
that influence processes are more subtle, suggesting that individuals are not only influenced directly by 
peer pressure but also indirectly by processes such as imitation or selection processes. 
The influence of friends appeared to be moderate. Studies investigating peer influence and 
selection processes indicate that selection processes are the major factor in explaining why friends are 
similar. Adolescents might select peers and be selected by peers because of certain individual 
(predisposed) characteristics (e.g., Harakeh, Neiderhiser, Spotts, Engels, Scholte, & Reiss, 2006e), and 
this is a possible explanation why friends and peer group members are similar with respect to smoking. 
Therefore, the content of prevention programs may need to be reconsidered. Besides teaching 
adolescents to resist peer pressure to smoke, prevention programs might consider to focus on the 
selection processes in friendships, and make adolescents aware of their own role in these processes and 
the implicit choices they make with regard to engaging and selecting new friends (e.g., Engels et al., 
1997). Further, usually the peer resistance training is fairly broad in defining a peer and an appropriate 
resistance skill (Urberg et al., 1997). It is important to understand in future research whether there are 
resistance skills that work better with a close friend than in a peer group or the other way around 
(Urberg et al., 1997). Wang and colleagues argued that in addition to the prevention programs 
developed to resist peer pressure, future studies are needed to identify the factors that influence 
adolescents’ decision in choosing friends who smoke (Wang et al., 1999). In addition, Urberg and 
colleagues (1997) suggest that adolescents with a specific ethnic background are more susceptible to 
peer influence than others. If adolescents who are more at risk for social influence could be identified, 
prevention programs could target those adolescents who are most susceptible to adopt peer behaviours. 
Therefore, our findings indicate that not only best friends but also siblings do influence adolescents’ 
smoking and, although effect sizes were small, should be taken into account when developing 
prevention programs. 
Notes
1 The stability paths included in our Structural Equation Models showed to be strong over 
time. These stability paths contribute to the high proportion of explained variance of adolescent 
smoking.  
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Imitation of Cigarette Smoking
Based on: Harakeh, Z., Engels, R. C. M. E., Van Baaren, R. B., & Scholte, R. H. J. 
Imitation of cigarette smoking: An experimental study on smoking in a naturalistic setting. 
Accepted for publication in Drug and Alcohol Dependence.
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Abstract  
To examine whether smokers imitate smoking behaviour of strangers and to what extent this is 
moderated by the nature of social interactions. An experiment with a 3 (heavy smoking, light smoking, 
or no smoking condition) by 2 (warm versus cold social interaction condition) factorial design. Daily 
smoking young adults were exposed to same-gender confederates and were observed in a bar 
laboratory. Smoking and social behaviour were observed and coded during a 30-minute break between 
two tasks, consisting of rating television advertisements. Participants imitated the smoking behaviour 
of confederates. After controlling for young people’s craving, confederate’s smoking explains 35% of 
the variance in the number of cigarettes smoked. Participants are more likely to smoke and to continue 
smoking in the warm social interaction condition. Lighting up the first cigarette was affected by 
confederate’s smoking and participant’s urges to smoke. Lighting up a second was affected by the 
heavy smoking condition and warm social interaction condition. Lighting up a third cigarette was 
affected only by the heavy smoking condition. Imitation largely explains why individuals light up a 
cigarette and continue to smoke.  
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Introduction 
Tobacco consumption and exposure to tobacco smoke cause death, disease and disability all 
over the world which, in addition, lead to devastating economic costs and consequences. People 
smoke and are exposed to smoke especially in public places such as public transport, bars, restaurants, 
work and educational environment (WHO, 2002). To control tobacco, governmental actions are 
needed to ban smoking in social settings and public places. In the current study, we examine to what 
extent exposure to smoking models in a social setting (a bar) affects individual smoking levels. 
Insights into these mechanisms help in the development and implementation of policy measures that 
focus on banning smoking in social situations. 
Many people start experimenting with smoking during adolescence and a substantial part end 
up as daily smokers in late adolescence and young adulthood. It is therefore important to identify 
which environmental factors cause late adolescents and young adults to maintain smoking. Imitation 
plays a major role in the development and maintenance of addictive behaviours such as smoking 
(Bandura, 1977, 1986). People often imitate the behaviour of others spontaneously and without being 
aware that they are imitating behaviour, or that they are functioning as a role model in social 
interactions (Van Baaren, 2003). However, in some cases individuals intentionally imitate other 
individuals, e.g. when it may lead to immediate positive rewards, or may offer some advantage in 
initiating and continuing social relationships. In everyday life we are exposed to different models, for 
example, in the visual media (e.g., movie, television and sport personalities), at home (e.g., parents, 
siblings), at work or school (e.g., peers), or in peer groups (e.g., friends, romantic partners), which 
may affect our smoking behaviour. It is known that we imitate the behaviour of others we like (e.g., 
parents and friends) or individuals we adore and who function as a role model (e.g. celebrities, famous 
people), but we may even imitate the behaviour of strangers (Chartrand & Bargh, 1999). 
The present experimental study investigates whether young adults imitate the smoking 
behaviour of complete strangers. Two experimental studies conducted in the late 1970s indicated that 
imitation plays an important role in maintaining individuals’ smoking (Antonuccio & Lichtenstein, 
1980; Miller, Frederiksen, & Hosford, 1979), but neither of these studies measured ad lib 
(spontaneous) smoking. In these two studies it was stressed that during the experiment the participants 
were allowed to smoke, participants were instructed to smoke at least a few cigarettes, and cigarettes 
were provided freely on the table. In contrast to these two studies, in the present study we were 
specifically interested in ad lib smoking and the generalization of our findings to the ‘real life’ 
situation. To our knowledge no experimental studies have investigated whether people spontaneously 
imitate the smoking behaviour of complete strangers, apart from one experimental study by Kniskern 
and colleagues (Kniskern, Biglan, Lichtenstein, Ary, & Bavry, 1983): using data from 56 students they 
reported that adolescent smokers are influenced by smoking models. 
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In the alcohol literature some experimental studies have explored the imitation of alcohol 
consumption, taking into account ad lib drinking and spontaneous imitation. It was found that 
imitation plays an important role in an individual’s alcohol consumption, modifying his/her drinking 
rate in the direction of the drinking rate of the model (e.g., Collins & Marlatt, 1981; see also review of 
Quigley & Collins, 1999; Rosenbluth, Nathan, & Lawson, 1978). Based on the outcomes of these 
experimental alcohol studies one might assume that in relation to smoking that participants will also 
imitate the smoking behaviour of the model. 
Whether or not a person starts imitating another person’s smoking may depend on the quality 
of the social interaction. We assume that imitation will occur more in situations in which individuals 
feel connected with each other. An individual will be more likely to imitate someone else’s behaviour 
in a situation in which the other shows interest, acts in a friendly way and shows empathy (i.e., 
‘interpersonal closeness’), in contrast to a situation where the other individual is indifferent, and does 
not interact (Van Baaren, 2003). Thus, a warm and interactive individual will be a more attractive 
model than an unsociable model (Parks, 1980; Reid, 1978). Although the findings concerning the 
imitation of alcohol consumption and the nature of social interaction were ambiguous, these studies 
generally support the assumption that the magnitude and duration of imitation depends on the quality 
of the social interaction (Collins, Parks, & Marlatt, 1985; Parks, 1980; Reid, 1978). 
The present observational experimental study investigated the effect of peer smoking and the 
nature of social interaction on young adults’ smoking behaviour (i.e. cigarette frequency, cigarette 
duration, and inter-cigarette interval) in a bar lab setting. We investigated whether the smoking 
condition (i.e. non-smoking, light smoking, and heavy smoking), the nature of the social interaction 
(warm versus cold model), sex of the participant, and participant’s general urge to smoke in different 
situations (i.e. craving) would predict the number of cigarettes smoked during the break. We also 
tested what the predictors were for a participant to light up the first cigarette, the second cigarette, and 
the third cigarette in a time-out situation. Finally, we examined whether there was an interaction 
between the nature of the social interaction and the smoking condition.  
Method 
Design and Participants 
An experimental design with a 3 (smoking condition) by 2 (nature of social interaction) 
factorial design was used. The confederate’s smoking was divided into a non-smoking (confederate 
smoked 0 cigarettes), light smoking (confederate smoked 1 cigarette), and heavy smoking (confederate 
smoked 4 cigarettes) condition, and the nature of social interaction was divided into a sociable (i.e., 
warm) and unsociable (i.e., cold) condition.  
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A total of 125 young adults (primarily college and university students), 63 females and 62 
males, participated; their age range 18 to 33 years (M = 22.08; SD = 2.61). Participant’s age of 
smoking onset was 13.82 (SD = 2.82) years. All participants smoked daily; 20.8% smoked 1-5 
cigarettes/day, 28.8% 6-10 cigarettes/day, 41.6% 11-20 cigarettes/day, and 8.8% 21-30 cigarettes/day. 
Analysis of variance (i.e., one-way ANOVA) were used to test for differences in participant 
characteristics (i.e. age, number of cigarettes smoked daily, tried to smoke less and/or quit smoking, 
intention to quit smoking, nicotine dependence) between the 6 conditions; no significant differences 
were found between the conditions. 
Procedure 
Participants who were smoking outside (on campus) were asked if they were daily smokers 
and were willing to participate in a study where they had to judge (on television) general 
advertisements and a smoking-prevention campaign aimed at daily smokers. No information was 
provided about the real aim of the study, i.e. whether participants imitate the smoking behaviour of 
another unfamiliar individual. This type of procedure has been used in several experiments on 
imitation and alcohol consumption (see Quigley & Collins, 1999). In the present study, to observe the 
participant in a naturalistic setting, we simulated a bar in one of the university buildings (for more 
information on the bar lab see 
Bot, Engels, & Knibbe, 2005b). 
The participants were invited to 
our bar lab in the period January 
to April 2005 for a session lasting 
one hour. Of the 137 participants 
who participated, 125 were 
included in the analyses; 12 
participants dropped-out from the 
analyses (9 males and 3 females) 
because they had recently stopped 
smoking, were not a daily smoker (smoked less than 1 cigarette per day), or they suspected that the 
other person was an accomplice in the study.  
Eight undergraduate students (5 females and 3 males) who were regular smokers acted as a 
confederate. In each session two persons participated, one was the actual observed participant, the 
other was the confederate who acted as though they were an ‘ordinary’ participant. Confederates and 
participants were always of the same gender to avoid confounding effects of ‘attractiveness’. Before 
each session, the confederate was told whether during the break he/she had to smoke 0, 1 or 4 
cigarettes (cigarettes were provided to the confederate) and whether he/she should act as the warm or 
cold model. In the sociable condition (see Figure 1), the confederate was warm and friendly, talking 
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cheerfully, initiating and maintaining a conversation with the participant on topics the participant 
showed interest in (e.g. sports, education, leisure activities, etc.) while avoiding matters related to the 
experiment, and generally reflecting and agreeing with the participant’s point of view. The confederate 
also used warm and friendly nonverbal gestures, e.g. smiling, maintaining eye contact, leaning forward 
etc. (see also Caudill & Kong, 2001). In the unsociable condition (see Figure 2), the confederate 
showed no interest in the participant, read magazines on the table, did not initiate or maintain a 
conversation with the participant, and responded to statements or questions of the participant with a 
single word or short phrase. The confederate also acted unresponsively nonverbally by e.g. not 
smiling, being restrained in gestures and body movements, avoiding eye contact, leaning away from 
the participant etc. However, although the confederates were mainly unresponsive, they were 
instructed not to be aggressive or hostile. 
Figure 1 Figure 2 
Sociable Condition     Unsociable Condition 
After the participants had entered the bar lab the experimenter explained the procedure of the 
study to both the participant and 
confederate, they were told to 
sit separately from each other at 
two different tables in order to 
guarantee anonymity and 
privacy. Then, the participants 
were asked to fill in a 
questionnaire containing various 
questions about smoking habits, 
nicotine dependence, craving, 
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personality traits, conformity tendencies, and stress. This took approximately 10 minutes. 
Next, the participant was told to sit at the table in front of a TV screen where the other 
participant (i.e. confederate) was sitting. Before beginning the first task, the participants were told that 
they would be observed. The first task (taking 5 minutes) involved evaluating 6 general 
advertisements shown on the TV screen (e.g., adds on products such as detergent, food, and drinks); 
they had 30 seconds to fill in questions on whether the advertisement was clear, which aspects of the 
advertisements were appealing, and whether they would use or buy the product being advertised. 
After completing this task, there was a break. The participants were told that they had a break 
but had to stay in the room; they could play billiards or table football and/or read magazines. During 
the break the experimenter tuned into a radio station playing popular music and put some magazines 
on the table. Volume and radio station (i.e. type of music) were kept stable in all the conditions. 
Participants were told that it was allowed to smoke in this room and they were offered (gratis) a drink 
(e.g., soda, juice and water). The experimenter did not specify how long the break would last, unless 
they were specifically asked. After serving the drinks the experimenter left the room (to avoid the 
participant starting a conversation with the experimenter). The confederate was instructed to directly 
light up a cigarette at the beginning of the break if s/he had been instructed to smoke 1 or 4 cigarettes 
during the session. This was essential, because we were assessing modeled behaviour and therefore, 
the confederate always lit up the first cigarette before the participant did. We told the confederate in 
advance that if the participant ran out of cigarettes, the participant was allowed to take cigarettes from 
the confederate. If the participant asked the experimenter where to buy cigarettes, the experimenter 
told them that a participant from a previous session had left his/her cigarettes and that the participant 
could smoke the cigarettes which were left behind.
After the 30-minute break, the second task began. Five advertisements of a smoking-
prevention campaign to discourage smoking were shown on the TV. Again, similar to the first task, 
the participants had to fill in a questionnaire to evaluate the advertisements shown.  
At the end of the session, both participants were asked to fill in an evaluation form and 
we requested them to sit apart from each other in order to maintain the anonymity and privacy 
of each individual. The evaluation form consisted of a few questions, which functioned as a 
manipulation check.1 The evaluation form included a question in which participants were 
asked to explain in their own words the purpose of this study, to check whether the participant knew 
the primary aim of the study (i.e. imitating the smoking behaviour of the confederate during the 
break). Not one participant described the real purpose of the study. The evaluation form also included 
items to check to what extent the participant perceived the other (i.e. confederate) as friendly/nice, 
kind, enjoyable/pleasant, not annoying, not arrogant.  
Each participant received € 6 for their participation. After each session, the air was purified by 
special equipment. Pilot studies were conducted to verify the credibility of the setting and procedure. 
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Participants strongly endorsed the credibility of the setting. Complete debriefing of participants was 
done after we had completed all data collection. 
During each one-hour session, video and audio recordings were made. One flexible camera 
with zoom was used; this camera and another one (which we did not use) were hidden in two corners 
of the bar lab. One research assistant operated the camera in an observation room next to the bar lab 
and observed the behaviour of the participant during the break and conducted the coding. Four 
undergraduate research assistants were trained and served as observers in the study. 
Measures 
Observing Smoking Behaviour of Participant During Break.  
In the observation room the research assistant coded (in SPSS 12.0) the time when the 
participant lighted up the first cigarette and the time when he/she extinguished the cigarette in the 
ashtray. At the end of each session, we immediately checked the number of cigarettes smoked, coded 
by counting the butts of the cigarettes in the ashtray as an exact confirmation, which always 
corresponded with our observations. We tested whether the reported number of cigarettes smoked by 
the confederate and that smoked by the participant differed between different observers. In order to 
assess the reliability of the coding, two independent observers monitored 13 of the 125 (two of each 
experimental condition) sessions. The correlation was 1.00, and the kappa showed that there was 
100% agreement between the independent observers. Thus, the inter-reliability between two individual 
observers was perfect.  
Craving.
Craving is also referred to as the general urge to smoke in various situations (West, 
unpublished). Craving was measured with 8 items in the questionnaire, with response categories 
ranging from ‘never’ to ‘extremely strong’. Participants were asked whether they had the need to 
smoke in several different situations e.g. in stress situations, during relaxation, during breaks, in social 
situations, in the morning just after waking up, after having dinner, during concentration, and when 
drinking alcohol. Cronbach’s alpha was .69. When including this variable in the analysis of variance 
we recoded the variable into two categories by applying the median split; a low urge to smoke and a 
high urge to smoke.  
Perceiving Stress/Tension.  
We asked the participant whether they experienced stress or negative tension during the break: 
response categories ranged from ’never’ to ‘very much’.2
Data Analyses
We first checked whether the manipulation warm/cold model succeeded. Then we investigated 
with an ANOVA whether the smoking condition (i.e. non-smoking, light smoking, or heavy smoking), 
the nature of the social interaction (warm versus cold), the participant’s general urge to smoke in 
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different situations (i.e. craving), and gender of the participant predicted the number of cigarettes 
smoked during the break. Logistic regression analyses were used to explore which variables predicted 
the participant lighting up the first cigarette, the second cigarette, and the third cigarette. Further, we 
investigated whether there was an interaction between the smoking condition and the nature of social 
interaction, and whether gender was a moderator. In addition to studying the number of cigarettes, 
using correlations we examined per participant the duration of the cigarette smoked, and using t-tests 
the inter-cigarette interval per participant.
Results
Manipulation Checks 
Using t-tests we conducted manipulation checks to test whether the participants perceived the 
confederate as a warm or cold model and how they perceived the break (Tables 1 and 2). Table 1 
shows that participants rated the warm and cold models differently on most indicators; warm models 
compared to cold models were perceived by participants as more pleasant, kind, not annoying, friendly 
and not arrogant. According to both participants and confederates, in the warm condition participants 
as well as confederates were not seen as more attractive than in the cold condition. Table 2 shows that, 
in the session in which the confederate acted as a warm model, participant and confederate perceived 
the break to be more pleasant and less boring than the session with a cold model. Thus, we can safely 
state that both our manipulations were successful. 
Table 1
Comparison of Indicators of Participants’ and Confederates’ Perception of the Other Person during the Session 
between the Warm and Cold Model  
Note. Means with different superscripts (a or b) are significantly different (p < .01). Responses ranged  
from 1 to 7. 
Perception Participant Perception Confederate 
 Confederate 
Warm model 
Confederate  
Cold model 
Confederate  
Warm model 
Confederate  
Cold model 
M (SD) M (SD) M (SD) M (SD) 
Boring versus pleasant 5.38a 1.49 2.93b 1.47 5.39a 1.50 3.70b 1.48 
Unkind versus kind 5.91a 1.20 3.90b 1.08 5.89a 1.07 4.87b 1.28 
Unattractive versus attractive 3.84 1.56 3.53 1.41 4.21 .77 3.77 1.16 
Annoying versus not annoying 5.98a 1.48 4.97b 1.69 6.30a .95 5.00b 1.64 
Unfriendly versus friendly 6.11a 1.35 3.73b 1.40 6.19a .94 4.85b 1.48 
Arrogant versus not arrogant 6.02a 1.50 4.28b 1.75 6.03a 1.39 4.88b 1.61 
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Table 2
Comparison of Indicators of Participants’ and Confederates’ Perception of the Break during the Session 
between the Warm and Cold Model 
Note. Means with different superscripts (a or b) are significantly different (p < .01). None of the confederates 
perceived the break as unpleasant, therefore no means and standard deviations are shown in this Table.  
Impact of Smoking Condition and Nature of Social Interaction on Cigarette Use 
In the non-smoking condition (N = 41), 36.6% (N = 15) of the participants did not smoke, 
46.3% (N = 19) of the participants smoked 1 cigarette, and 17.1% (N = 7) of the participants smoked 2 
cigarettes. In the light-smoking condition (N = 41), 24.4% (N = 10) of the participants did not smoke, 
43.9% (N=18) of the participants smoked 1 cigarette, and 31.7% (N = 13) of the participants smoked 2 
cigarettes. In the heavy-smoking condition (N = 43), 2.3% (N = 1) did not smoke, 27.9% (N = 12) of 
the participants smoked 1 cigarette, 32.6% (N = 14) of the participants smoked 2 cigarettes, 34.9% (N
= 15) of the participants smoked 3 cigarettes, and 2.3% (N = 1) smoked 4 cigarettes. 
We tested whether the nature of social interaction and the smoking condition affected the total 
number of cigarettes smoked during the 30-minute break (Table 3). First, the number of cigarettes 
smoked by the confederate (0, 1 or 4 cigarettes) strongly affected the total number of cigarettes 
smoked by the participant (F = 32.16, N = 125, p < .0001, partial eta squared = .351). With regard to 
the nature of social interaction, when the participant is in a warm social interaction (interacting with a 
warm model) he/she will smoke more cigarettes than in the presence of a cold model (F = 13.99, N = 
125, p < .0001, partial eta squared = .105). We found no smoking condition*nature of social 
interaction effect (F = .58, N = 125, p = .56). 
Furthermore, because lighting up a cigarette by daily smokers may also be affected by 
craving, we included craving in the analyses as a covariate. It appeared that confederate’s smoking and 
the nature of the social interaction predicted the number of cigarettes smoked by the participant after 
controlling for craving. Craving predicted the number of cigarettes smoked by the participant (F = 
7.21, N = 125, p < .01, partial eta squared = .058). The model explained 43.6% of the variance in 
participants’ smoking. 
Sex was included in the analyses as a covariate to test whether it affected the total number of 
cigarettes smoked; however, gender did not predict the number of cigarettes smoked by the participant 
Perception Participant Perception Confederate 
 Confederate 
Warm model 
Confederate  
Cold model 
Confederate  
Warm model 
Confederate  
Cold model 
M (SD) M (SD) M (SD) M (SD) 
Break is relaxing .58 .50 .52 .50 .56a .50 .30b .46 
Break is boring .08b .27 .47a .50 .13b .33 .67a .48 
Break is pleasant .55a .50 .08b .28 .55a .50 .07b .25 
Break is unpleasant .03 .18 .03 .18 -  -  
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(F = .03, N = 125, p = .864). In addition, we tested whether there was a moderating effect of gender 
with the variables included in the model (smoking condition, nature of social interaction, craving), and 
in addition a three-way interaction (gender*nature of social interaction*smoking condition); this 
proved not to be the case. We also tested other possible interactions between model variables, and 
found an interaction effect only between smoking condition and craving (F = 3.87, N = 125, p < .05, 
partial eta squared = .065). When the participant has a low urge to smoke he/she will be more 
susceptible to imitation compared to participants who have a high urge to smoke.   
Table 3
One-Way ANOVA to Test whether the Smoking Condition (i.e. none, light, and heavy), and the  
Nature of Interaction (i.e. warm/cold model) Influence the Number of Cigarettes Smoked by the Participant 
  Smoking condition        
None  Light  Heavy  Total    
M (SD) M (SD) M (SD) M SD 
Warm model  1.05 .80 1.24 .83 2.41 .80 1.58 1.00   
Cold Model  .55 .51 .90 .64 1.71 .90 1.07 .85   
Total   .80 .71 1.07 .75 2.07 .91     
Note. Partial eta squared is .402. N = 125 
Participants Lighting up the First Cigarette
In sum, 79.2% (N = 99) of the participants smoked during the break. In the non-smoking 
condition 63.4% of the participants still lighted up and smoked one or more cigarettes. In the two 
conditions in which confederates smoked (i.e. the combination of the light and heavy smoking 
condition) 86.9% lighted up and smoked one or more cigarettes. The crosstabulation between smoking 
condition (no smoking versus smoking by confederate) and smoking by participant (no smoking 
versus smoking 1 or more cigarettes) was significant (Ȥ2 = 9.23, p < .01). More specifically, 75.6% of 
the participants smoked when the confederate smoked 1 cigarette, and 97.7% of the participants 
smoked when the confederate smoked 4 cigarettes.  
In addition to cross-tabulations, logistic regression analyses were used to test which variables 
(e.g., smoking condition, the nature of social interaction, craving and gender) predicted the participant 
lighting up a first cigarette.3 Because most participants who smoked lighted up their cigarette 
immediately after the break started, the differentiation between light and heavy smoking condition did 
not affect lighting up the first cigarette. Therefore, we used two groups in the subsequent analyses 
(non-smoking condition versus smoking condition; light and heavy smoking combined) (Table 4). 
Logistic regression analyses showed that participants imitated the confederate during the break with 
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regard to lighting up a first cigarette. Participants in the smoking condition were 3 times more likely to 
light up a first cigarette compared to participants who were in a non-smoking condition. Further, 
participants who scored high on craving were 11 times more likely to light up their first cigarette 
compared to participants who scored low on craving. The variables in our model predicted 41.4% of 
the variance in smoking. Gender of the participant and the nature of the social interaction (warm vs
cold) did not affect lighting up a first cigarette. We found no interaction between the nature of the 
social interaction and the smoking condition. However, an interaction was found between gender and 
the smoking condition (OR = .07, p < .05, 95% CI 0.01-.75). In the non-smoking condition males were 
less likely to light up a first cigarette than females; however, in the smoking condition males were 
more likely to light up a first cigarette than females. 
Participants Lighting up the Second Cigarette  
Findings showed that 17.1% (N= 7) of the participants in the non-smoking condition, 31.7% (N = 13) 
in the light smoking condition and 69.8% (N = 30) in the heavy smoking condition lighted up a second 
cigarette (Ȥ2 = 26.03, p < .0001, N = 125). Logistic regression analyses (see Table 4) implied that the 
smoking condition and the nature of the social interaction did affect lighting up the second cigarette. 
Craving and gender of the participant did not affect smoking a second cigarette. A cold social 
interaction was a protective factor to stop the participant from smoking a second cigarette. Participants 
in the heavy smoking condition (in which the confederate lighted up 4 cigarettes) had an 18 times 
higher risk compared to the participants in the non-smoking condition. The participants in the light 
smoking condition were not more likely to light up a second cigarette than the participants in the non-
smoking condition. The model explained 45.4% of the variance of lighting up the second cigarette. 
We found no interaction between the smoking condition and the nature of the social 
interaction on the likelihood of lighting up a second cigarette. Furthermore, there was no significant 
interaction effect with gender. We also tested whether craving of the participant was a significant 
moderator. There was a significant interaction term between craving and the smoking condition (OR = 
.08, p = .054, 95% CI 0.01-1.04). The participants who scored low on craving were the most 
susceptible to imitate the second cigarette. The variables entered in the analyses (including the 
significant interaction term) explained 48.5% of the variance of participant’s lighting up the second 
cigarette. 
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Table 4 
Logistic Regression Analyses of the First and Second Cigarette Smoked by the Participant during the Break  
 First cigarette 
N=125 
Second cigarette 
N=125 
OR 95% CI OR 95% CI 
Gender participant 1.01 0.35-2.97 0.71 0.29-1.74 
Smoking condition: 
Non-smoking condition(reference group) 
Light smoking condition 
High smoking condition 
1.00
3.11*a
3.11*a
1.06-9.10 
1.06-9.10 
1.00
2.80
18.03*** 
0.86-9.12 
5.12-63.48 
Nature of social interaction (warm vs cold) 1.14 0.38-3.36 0.16*** 0.06-0.44 
Craving participant 10.92*** 3.60-33.15 2.33 0.97-5.62 
Note. OR = odds ratio. 95% CI = 95% confidence intervals.  * p < 0.05, ** p < 0.01,  *** p < 0.001.  
R squared of the model explaining first cigarette is .414; R squared of the model explaining second cigarette is 
.454.
a We compared smoking condition (combining light and heavy smoking condition) with the non-smoking 
condition in this analysis. 
Participants Smoking the Third Cigarette  
In the non-smoking condition (N = 41), none of the participants in the warm or cold social 
interaction lighted up a third cigarette. When the confederate smoked 1 cigarette during the break (N = 
41), in both the warm and cold model none of the participants lighted up a third cigarette. In the heavy 
smoking condition, 50% of the participants in the warm model condition (N = 11) did light up a third 
cigarette, whereas in the cold model condition 23.8% of the participants (N = 5) did light up a third 
cigarette (Ȥ2 = 3.15, p = .076, N = 43).  
Because of zero participants in the non-smoking and light smoking condition who smoked a 
third cigarette, we tested which variables predicted participant’s lighting up their third cigarette using 
crosstabulations instead of logistic regression analyses. The crosstabulations showed that the smoking 
condition affected the participant’s lighting up the third cigarette (Ȥ2 = 34.99, N =125, p < .0001). The 
nature of the social interaction, craving and the gender of the participant did not affect lighting up the 
third cigarette. 
Imitation in Terms of Duration of the Cigarette by Participant 
Besides looking at whether a participant imitates a confederate in terms of lighting up a 
cigarette at all, imitation may also occur in terms of the duration of smoking a cigarette. The time 
taken to smoke the first cigarette smoked by the confederate correlated with that of the participant (r
(125) = .24, p < .05). When the confederate and participant smoked more than 1 cigarette, the time 
taken to smoke the second cigarette of the confederate was not significantly correlated (r (125) = -.04, 
p = .83) with that of the second cigarette smoked by the participant. When the confederate and 
participant smoked more than 2 cigarettes, the time taken to smoke the third cigarette of the 
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confederate was not significantly correlated (r (125) = .19, p = .48) with that of the third cigarette 
smoked by the participant. 
Imitation in Terms of Inter-cigarette Interval by Participant 
 Imitation may also occur in terms of the time elapsing between each cigarette (i.e., inter-
cigarette interval). When the confederate and participant smoked one or more cigarettes, the interval 
between the first and second cigarette of the confederate was not correlated with that of the participant 
(r (125) = .05, p = .80). Also, confederates and participants smoking more than two cigarettes, no 
significant correlation was found with regard to the interval between the second and third interval of 
the confederate and the participant (r (125) = -.18, p = .51). In sum, the findings indicated that 
imitation did not occur in terms of inter-cigarette interval.
Discussion
Imitation of Smoking 
The findings of this observational experimental study showed that even during 30 minutes 
young adults may imitate the smoking behaviour of complete strangers. Imitation explains a large 
proportion of the variance of the participant smoking. In a bar setting individuals imitate the first, 
second and third cigarette of complete strangers. Even after controlling for the urge to smoke and 
nature of social interaction, the imitation of smoking was strong. In everyday life we are exposed to 
different models in public places, and the present findings indicate that imitation plays an important 
role in maintaining individuals’ smoking behaviour. As far as we know, there are no experimental 
studies investigating ad lib smoking with the exception of the study of Kniskern et al. (1983). That 
study indicated that adolescent smokers are influenced by smoking models (in particular same-gender 
smoking models compared to opposite-gender smoking models), although imitation could not explain 
why adolescents maintain smoking. In contrast to our study, their study among adolescents only 
included a smoking model who smoked 2 cigarettes during 30 minutes and did not include a non-
smoking (control condition) or a heavy smoking model. Experimental studies on alcohol consumption 
indicating that imitation plays an important role in the amount of the individual’s alcohol 
consumption, modifying his/her drinking rate in the direction of the drinking rate of the model, are in 
line with our findings (see review of Quigley & Collins, 1999).  
With regard to smoking, imitation did not differ between males and females, with the 
exception of the first cigarette where males were shown to be more likely to imitate the smoking of the 
confederate than females. Alcohol consumption studies showed that imitation differs between male 
and female participants (Cooper, Waterhouse, & Sobell, 1979; Lied & Marlat, 1979): in a same-sex 
dyad interaction males were more likely to imitate the alcohol consumption rate of the model than  
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females. However, to obtain more insight into the imitation mechanism affecting individual’s 
smoking, we need to elucidate whether attractiveness of the opposite gender causes a higher level of 
imitation than in a same-gender dyad. In addition, we need to investigate whether imitation of 
smoking is stronger in groups than in dyads. Findings of an experimental study on alcohol of 
Rosenbluth and colleagues (1978) suggest that males drank more and faster than females, and that 
males and females drank more in groups than in dyads, but we do not know if this also applies to 
smoking.  
The Nature of Social Interaction 
Individuals are more likely to light up a cigarette and continue smoking when this takes place 
in a warm and sociable interaction with others. The nature of the social interaction explained 
approximately 11% of the variance of the participant smoking. Even after controlling for the urge to 
smoke and smoking condition, the effect of the nature of the social interaction remained. The nature of 
the social interaction only predicted the participant lighting up the second cigarette, and not the first or 
the third cigarette. A possible explanation could be that other factors are more important for lighting 
up the first cigarette, such as craving and the bar setting.   
The findings of other studies on the effect of the nature of the social interaction on 
participant’s smoking are ambiguous. Miller and colleagues (1979) found that heavy smokers were not 
affected by the social condition, but light smokers were affected by the social condition and took more 
frequent and longer puffs when smoking in the non-social condition. Glad and Adesso (1976) showed 
that the participants in the high arousal evaluation situation in which an atmosphere was created with 
socially-induced tension experienced more tension and were more anxious than participants in the 
low-arousal affiliations in which a friendly and social atmosphere was created. However, this socially-
induced tension condition had no effect on the participant’s smoking. In our study the participants 
reported little or no stress regardless of whether they are in an unsociable or a sociable interaction and 
stress did not affect the participant’s need to smoke, suggesting that the participants did not smoke in 
the sociable or unsociable interaction to reduce tension. Thus, during our experiment, participants did 
not smoke as a strategy for coping with adverse social interactions, therefore it is unlikely that stress 
levels affect the findings of our study. 
The Nature of Social Interaction Affecting Imitation of Smoking 
Our findings show that the magnitude of imitation of smoking was not influenced by the 
nature of the social interaction. The findings concerning imitation of alcohol consumption and the 
nature of the social interaction were ambiguous. Caudill and Marlatt (1975) showed that social 
interaction did not influence imitation of alcohol consumption whereas the findings of Collins and 
colleagues (1985), Parks (1980) and Reid (1978) implied that social interaction did play a role in the 
imitation of the alcohol consumption rates but only in the sociable condition. A possible explanation 
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why in our experimental study imitation of smoking was not influenced by the nature of the social 
interaction may be because 30 minutes was too short a period to observe this. Our study showed that 
more participants lighted up a second cigarette in the condition where the model was warm and 
smoked 1 cigarette than in the light smoking condition where the model was cold. It seems that a 
warm social interaction results in accepting each other, and resulted in a ‘cosy’ and comfortable 
context in which participants were relaxed and continued to smoke. If we had included a longer 
observation period (e.g. by extending the break or including a second session with the same 
participant) perhaps imitation would have increased more in those participants in a warm social 
interaction than in a cold social interaction.    
Limitations 
Our study has the following limitations. First, we did not differentiate between light and heavy 
smokers among participants. We assumed that all young adults who smoked daily had a relatively 
stable and established smoking pattern, and the participants in each experimental condition did not 
differ concerning nicotine dependence. However, imitation and the nature of the social interaction may 
be different for heavy and light smokers. Future research should reveal whether imitation effects differ 
for different types of smokers. Besides, manipulation of age might also be interesting. Imitation might 
be stronger in young people and decline with an increase in age. In addition, this experimental study 
examined imitation of smoking in a bar setting. However, the degree of imitation may vary in different 
environment and setting (e.g., work setting, school setting, or other public places) depending on the 
smoking norms in that specific setting. Future research should reveal whether smoking in different 
settings would elicit the same degree of imitation. Second, we did not control for satiation, and a 
ceiling effect may have occurred. To avoid satiation, we could have instructed participants not to 
smoke for at least one hour before each session, or perhaps artificially controlled participant 
abstinence in the laboratory prior to the experiment to ensure that smokers have similar blood nicotine 
levels at the start of the experiment. Another possibility is that we could have assessed the amount of 
prior smoking via CO. However, these approaches might have caused participants to suspect that the 
real aim was to study their smoking behaviour during the break (see also Antonuccio & Lichtenstein, 
1980). Participants may have just smoked a cigarette before participating in the session, and thus when 
entering the bar lab had a high level of satiation. However, participants with a high and low satiation 
level were probably equally distributed among the six conditions. Third, we did not measure smoking 
topography in detail, but only looked at cigarette frequency, cigarette duration, and inter-cigarette 
interval. For example, we did not look at the number of puffs. However, previous studies showed that 
imitation did not affect puff frequency per cigarette, percentage of tobacco burned, puff duration, and 
average inter-puff interval, but only influenced the macro-measures of cigarette frequency and inter-
cigarette interval which are related to the act of taking and lighting up a cigarette (Antonuccio & 
Lichtenstein, 1980; Miller et al., 1979). Finally, in this present study we assessed craving as the  
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general urge to smoke in various situations. However, future research could apply other measures of 
craving such as the immediate urge to smoke (e.g., Questionnaire of Smoking Urges; Tiffany & 
Drobes, 1991) to replicate the findings.  
Implications 
To decrease smoking prevalence, efforts are being made worldwide via a broad range of 
policies and activities such as tobacco tax and price increases, bans on direct and indirect tobacco 
advertising, large graphic health messages on tobacco packages, providing mass-media campaigns to 
promote cessation, and smoke free environments in all public and workplaces. Several countries have 
reported that these actions have decreased the smoking prevalence. However, such governmental and 
community actions have not yet been implemented in all countries worldwide.  
The findings of this experimental study confirm that governmental action to ban smoking in 
public settings is likely to decrease the smoking prevalence. Smoking is banned in some public 
settings because non-smokers are exposed to passive smoking, but another reason to ban smoking in 
public places would be because individuals imitate cigarette smoking. Our study showed that people 
continue smoking because they imitate the smoking behaviour of complete strangers, and therefore 
exposure to smoking models should be as infrequent as possible. Presumably those individuals who 
are trying to cut down or quit smoking will be more at risk in these public settings. Further, our 
findings indicated that craving and modeling both predicted the first cigarette but that modeling and 
the type of confederate predicted the second cigarette but craving did not. This finding stresses the 
importance of the environment on smoking because it suggests that initiation of a smoking event may 
be strongly ruled by craving but that social aspects may then have the stronger effect on continuation 
of smoking.  
In summary, the mechanism of imitation partly explains why individuals continue to smoke. 
The findings of this study underscore that governmental actions to create and more strictly enhance 
smoke-free areas in public places (such as bars, restaurants, work and educational environment) are 
effective in reducing the smoking prevalence.  
Notes
1     The evaluation form also included four questions used as a manipulation check on the 
participant’s feelings of stress or tension during the session; 1) when you entered the room, 2) when 
you were doing the first task, 3) during the break, and 4) when you were doing the second task. 
2     The mean score on this item was 1.49 (SD = .50), with limited variance because most 
participants had no or hardly any stress or negative tension during the break (51.2% did not experience 
stress/negative tension, and 48.8% had hardly no stress/negative tension). We tested whether 
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stress/negative tension affected the number of cigarettes smoked during the break, and the results 
showed that this was not the case (Ȥ2 = 3.21, N =125, p = 0.52).   
3     We rerun the analyses of the first cigarette excluding the craving measure from the 
analyses. The results showed similar findings as depicted in Table 4: gender (OR = .67, 95% CI = .27 - 
1.67), smoking condition (OR = 3.90, 95% CI = 1.57 - 9.67), and nature of social interaction (OR = 
.61, 95% CI= .24- 1.51). 
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Chapter
Peer Characteristics and Smoking in 
Young Adults 
Based on: Harakeh, Z., Neiderhiser, J. M., Spotts, E. L., Engels, R. C. M. E., Scholte, 
R. H. J., & Reiss, D. (2006). Peers and young adults smoking: Univariate and multivariate 
behavioral genetic analyses. Submitted for publication.
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Abstract 
This present study investigated the genetic and environmental influences on the associations between 
adolescents’ peer characteristics (i.e., peer college orientation, and peer delinquency) and smoking in 
young adulthood. We used longitudinal data of the Nonshared Environment and Adolescent 
Development (NEAD) project. Parents’ reports on adolescents’ peer characteristics and adolescents’ 
self-reports on smoking in young adulthood were collected. Univariate and bivariate behavioral 
genetic analyses were conducted. Findings showed that genetic and nonshared environmental 
influences contributed to peer college orientation and smoking status. Genetic, shared and nonshared 
environmental influences contributed to peer delinquency. Further, genetic and nonshared 
environmental influences contributed to the association between adolescents’ peer college orientation 
and smoking in young adulthood. Genetic and shared environmental influences contributed to the 
association between adolescents’ peer delinquency and smoking in young adulthood. In conclusion, 
the present study shows that genetic factors mediate the relationship between adolescents’ peer 
college orientation and young adults’ smoking. Shared and nonshared environment influences, in 
contrast, do not contribute to the covariation between peer college orientation and young adult 
smoking.     
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Introduction 
Tobacco use is widely recognized as an important public health issue with a broad impact. 
Some of the long-term health consequences are cancer, heart disease and emphysema. Additionally, 
tobacco use contributes to the mortality and morbidity rates worldwide and is responsible for the 
death of approximately 5 million adults each year (WHO, 2005). Most smokers start using tobacco 
products during adolescence and continue to smoke into adulthood.      
There are several factors contributing to adolescents’ initiation and continuation of smoking, 
with peers shown to be one of the major reasons (Avenevoli & Merikangas, 2003). The amount of 
time children spend with peers increases with age and becomes especially important during 
adolescence (O’Loughlin, Paradis, Renaud, & Gomez, 1998) and evidence implies that certain peer 
characteristics may increase the risk for smoking in adolescents and young adults. Studies have shown 
that these peer characteristics include smoking (e.g., Avenevoli & Merikangas, 2003; Engels, Vitaro, 
Den Exter Blokland, De Kemp, & Scholte, 2004; Flay, D’Avernas, Best, Kersell, & Ryan, 1983; 
Harakeh, Engels, Vermulst, De Vries, & Scholte, 2006f; Petraitis, Flay, & Miller, 1995), substance 
use, delinquency, school related problems and lack of college orientation (Dishion & Owen, 2002; 
Simons-Morton, Crump, Haynie, Saylor, Eitel, & Yu, 1999). The focus of the current study is to 
examine the long-term influence of the characteristics of adolescents’ peers on smoking during young 
adulthood.  
Based on evidence that an individual’s engagement with deviant peers may explain why 
individuals continue smoking (Avenevoli & Merikangas, 2003; Kobus, 2003) we expect that the peers 
with whom adolescents engage can have a long-term effect on their smoking. There are three possible 
explanations for this association: selection processes, influence processes and demographic 
propinquity. Selection processes suggest that adolescents affiliate with peers who are similar to 
themselves. For example, deviant adolescents are selected into deviant peer groups. Influence 
processes suggest that adolescents become similar to their peers by interacting with them. For 
example, the peer group has a primary and independent effect on adolescents’ deviant behavior. In 
addition, Rose (2002) suggests a third process, ‘demographic propinquity’, to play a role as well. 
Adolescents have more opportunities to interact with peers who are in the same region, community or 
neighborhood and this specific environment may create similarities in adolescent affiliations. 
Although all three processes may play a role in the similarity among peers, findings from prospective 
studies focusing on the influence and selection processes have found that selection plays a greater role 
(e.g., see review by Bauman & Ennett, 1996). However, it is difficult to unravel these three processes 
in a survey design and therefore we need other designs. In this present study, we will use a genetic 
informative design to find support for the main processes and mechanisms to explain the association 
between adolescent peer characteristics and young adult smoking.    
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Recently, there has been a growing recognition that variables traditionally thought of as 
environmental, such as peers, are at least partially heritable. The possibility of genetic influences on 
so-called environmental variables might seem counterintuitive, but studies have shown that 
genetically influenced characteristics of the individual may result in individuals selecting one another 
due to similar characteristics present at the time of friendship formation (Rose, 2002). Findings like 
those reported by Rose (2002) suggest that genetic and environmental influences are more 
complementary than competitive. Thus, instead of describing “nature versus nurture” it is more 
accurate to discuss “nature by nurture” or “nature via nurture”. This revision in language implies that 
the genotype of an individual is linked with the environment which the individual creates and selects 
for him or herself (White, Hopper, Wearing, & Hill, 2003). 
Genetically informative designs, such as twin studies, are able to estimate the genetic and 
environmental influences contributing to individual variation. The assumption is made that if an 
individual’s genes influence a trait or behavior then the similarity of siblings on this trait will vary 
based on genetic relatedness. Twin studies are able to differentiate whether the individual variation is 
accounted for by genetic, shared environmental (i.e., siblings experience this in common, making 
siblings similar to one another), and nonshared environmental (i.e., siblings experience this uniquely, 
making siblings different from one another) factors. Behavioral genetic research on peers and 
smoking has only just begun, although such an approach is critical in advancing our understanding of 
processes involved in the association between peers and an individual’s smoking behavior. There is 
evidence of an association between peers and smoking, but the genetic and environmental 
mechanisms underlying the association are usually not taken into account. However, it is important to 
look at these genetic and environmental influences. For example, genetic influences contributing to 
the association between adolescent peer characteristics and smoking in young adulthood will give 
more support for the selection process. Such findings would suggest that the underlying mechanism of 
the association is individuals selecting and being selected by others because of certain (predisposed) 
characteristics. Environmental influences contributing to the association between adolescent peer 
characteristics and smoking in young adulthood will provide more support for the influence process 
and demographic propinquity by suggesting that individuals are affected by others through imitation 
or modeling or even by the characteristics of the neighborhood they live in. In conclusion, by 
examining these associations within the framework of a genetically-informed design, we will gain 
additional insight into the possible mechanisms involved which may then contribute to improving 
prevention programs. If genetics indeed play a role in the association between peers and individual’s 
smoking, it may be that individuals will profit more from a specific prevention program than the 
current ‘one size fits all’ prevention programs.  
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Peers
Rose (2002) showed that monozygotic (MZ) twins were more likely to choose friends similar 
to each other than were dizygotic (DZ) twins because of the greater genetic resemblance in MZ twins. 
Findings from other studies examining genetic and environmental influences on aspects of peer 
relationships and peer group characteristics have been mixed, however. An early report from the 
Nonshared Environment in Adolescent Development (NEAD) project showed that the genetic 
contribution to parent reports of adolescent peer group characteristics (i.e., peer college orientation, 
peer delinquency, and peer popularity) was at least 50% (Manke, McGuire, Reiss, Hetherington, & 
Plomin, 1995). Findings from adolescent reports on the same measure of peer group characteristics 
for a later assessment of the NEAD sample and from the Colorado Adoption Project (CAP) indicated 
a somewhat different pattern of findings that varied somewhat by construct and sample (Iervolino, 
Pike, Manke, Reiss, Hetherington, & Plomin, 2002). Specifically, when only same sex-siblings were 
included, only nonshared environmental influences were significant for peer delinquency in NEAD 
and for the CAP sample and for peer group popularity in the CAP sample. Genetic and nonshared 
environmental influences were significant for college orientation and popularity for the NEAD 
sample, although genetic influences accounted for less variance than found by Manke et al. (1995). 
For the CAP sample both genetic and nonshared environmental influences were significant for college 
orientation when all siblings were included.   
Another study of friends’ substance use showed that adolescents’ exposure to friends’ 
substance use (i.e., tobacco and alcohol use) was primarily explained by genetic influences and to a 
lesser extent by nonshared environmental influences (Cleveland, Wiebe, & Rowe, 2005). Finally, a 
longitudinal study on peers’ smoking using an Australian twin sample (White et al., 2003) indicated 
that genetic, shared and nonshared environmental influences contributed to peer smoking at age 13-
18. However, at age 16-21 shared and nonshared environmental influences contributed to peers’ 
smoking, and at age 18-25 genetic and nonshared environmental influences contributed to peers’ 
smoking. Although the sample examined by White and colleagues (2003) was assessed longitudinally, 
the findings are cross-sectional. In other words, genetic and environmental influences on peer 
smoking were examined at each time, but the analyses did not examine how genetic and 
environmental influences contributed to stability or change in peer smoking. In sum, the general 
pattern of findings suggest that individual differences in peer characteristics can be explained by 
genetic, shared environmental and nonshared environmental influences, with some variation due to 
construct and reporter.  
Smoking
Behavioral genetic studies on smoking have shown that genetic influences contribute to 
smoking behavior, including smoking initiation, nicotine dependence, quantity of cigarettes smoked, 
smoking persistence, and current smoking status (Heath & Madden, 1995). Studies suggest that the 
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genetic contribution is higher for nicotine dependence, smoking persistence and heavy smoking than 
for smoking initiation (e.g., Kendler, Neale, Sullivan, Corey, Gardner, & Prescott, 1999; True et al., 
1999). This suggests that genetic influences are strongest in the later phases of the smoking process 
(White et al., 2003).The literature also showed that genetic influences on smoking are larger in 
adulthood than in adolescence (e.g., Madden, Heath, Pedersen, Kaprio, Koskenvuo, & Martin, 1999), 
thus suggesting that genetic influences increase with age.  
The Association between Peers and Smoking 
To our knowledge there has been only one behavioral genetic study investigating the genetic, 
shared and nonshared environmental influences on the association between peer characteristics and 
smoking from adolescence to young adulthood. White et al. (2003) examined the cross-sectional 
associations between peers’ smoking and smoking in adolescence and young adulthood using three 
measurement waves from middle adolescence to early/emerging adulthood. Their findings showed 
that when the adolescents were 13 -18 years old, genetic and nonshared environmental influences 
were significant, while during later adolescence and early/emerging adulthood (16-21 years; and 18-
25 years) only shared and nonshared environmental influences contributed to the cross-sectional 
association between peer group smoking and participant smoking (measured concurrently). This 
finding suggests that the factors influencing associations between peer group smoking and participant 
smoking change from middle adolescence to early/emerging adulthood. The authors interpreted this as 
implying that during adolescence genes contributed to smoking indirectly by influencing the choice of 
peers.
Present Study 
The current study extends previous work by White et al. (2003) by investigating whether the 
longitudinal association between other adolescent peer characteristics (i.e., peer delinquency, and peer 
college orientation) and smoking in young adulthood is ‘purely’ environmental or involves some 
degree of genetic mediation. It is important to understand the magnitude of genetic and environmental 
influences on this long-term period between engagement with peers during adolescence and the effect 
on smoking phenotype in young adulthood since findings may be helpful in improving prevention 
programs to decrease or discourage individuals from smoking. In the current study we investigated the 
following research questions: 1) do genetic, shared and nonshared environmental influences 
contribute to adolescent peers’ characteristics?; 2) do genetic, shared and nonshared environmental 
influences contribute to smoking during young adulthood?; and 3) do genetic, shared and nonshared 
environmental influences contribute to the association between adolescent peers’ characteristics and 
young adults’ smoking? We used longitudinal data from the Nonshared Environment and Adolescent 
Development Study (NEAD) which included twin and nontwin siblings in intact and remarried 
families.   
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Methods 
Participants 
Data used in these analyses were from the first wave of the NEAD and the third assessment 
from young adulthood. The first NEAD assessment occurred in 1988 with 720 families participating 
(see Reiss, Neiderhiser, Hetherington, & Plomin, 2000 for more information). Families consisted of 
two parents and two adolescent children (of the same gender) from 9-18 years of age. Siblings needed 
to be within four years of age from each other. Two procedures were used to recruit the families: 
random digit dialing and a national market survey. Random digit dialing of 10,000 telephone numbers 
throughout the United States was done to recruit the non-divorced families with full siblings and a 
small subsample of the other sibling types was also drawn from this procedure; however, most of the 
other sibling types were recruited through a national market survey of 675,000 families. Families 
participating in this study had to fulfill the initial inclusion criteria. The three nondivorced family 
groups must have experienced no divorce since the birth of the oldest child participating in this study. 
The three stepfamily groups were required to be in existence for at least 5 years. In the case of dual 
custody in step-families, these families were only included in this study when the adolescent resided 
in the household at least half of each week.  
At Time 3 the participating children ranged from 20-35 years of age 11-13 years after the first 
assessment. The mean age of the older child at Time 1 was 13.5 ± 2.0 and for the younger child the 
mean age was 12.1 ± 1.3. At Time 1, 48% of the sibling pairs were female, and 52% male. The 
majority of the participating families were Caucasian (93%) and middle class (average family income 
$25,000 to $35,000). The social class skew of the sample was a direct consequence of a major 
inclusion criterion: parents had to be married for a minimum of five years. The average years of 
education were 13.6 years for mothers and 14.0 years for fathers. At Time 3, at least one family 
member from 414 families participated. The primary reason that families did not participate at Time 3 
was because the families could not be reached (72%). Of the 516 families we were able to contact 
16% refused to participate and 4% did not return their questionnaires. There were in general no mean 
differences in demographic characteristics (gender of the siblings, antisocial behavior of siblings, peer 
college orientation, peer delinquency, parents’ age, parents’ education, and family income) for 
families who participated only at Time 1 versus families who participated at both waves (Time 1 and 
Time 3). However, there were two exceptions. Mothers’ who participated only at Time 1 were 
significantly younger compared to the mothers who participated at both times, (F(df=340, 
N=712)1.44, p = .0006). Further, mothers’ report on family income indicated that families who 
participated only at Time 1 had a significantly lower income compared to the families who 
participated at both times, F(df=361, N= 697)1.27, p = .0283.  
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The present study consisted of six sibling categories which represented two family types: 
nondivorced and stepfamilies. For the current report we examine only those families where we have 
self-report data on the young adult. Thus, the nondivorced families included data from 55 MZ twin 
pairs, 49 DZ twin pairs, and 39 full sibling pairs (FI).  The stepfamilies in our sample included 53 full 
sibling pairs (FS), 34 half sibling pairs (HS), and 39 unrelated sibling pairs (US). The full range of 
genetic relatedness is encompassed by these six groups. The genetic overlap between MZ twins is 
100%; DZ twins 50%; FI sibling pairs 50%; FS sibling pairs 50%, HS sibling pairs 25%, and US 
sibling pairs 0%.   
Procedure 
To determine zygosity, twins were rated for physical similarity (e.g., eye and hair color) by 
the interviewer and the parents, and the twins were given a commonly used self-report zygosity 
questionnaire (Nichols & Bilbro, 1966). When checked against blood tests using single gene markers, 
this questionnaire provides an accurate classification in more than 98% of cases at Time 1 (Nichols & 
Bilbro, 1966; Spitz et al., 1996). Interviewers visited the families at home for the Time 1 assessment. 
During the home visits by the interviewers each family member filled in the questionnaire 
individually. The data used in the current report are from the Time 1 (i.e. middle adolescence) and 
Time 3 (i.e. young adulthood) data collections. Recruitment and data collection for Time 3 
participation was conducted entirely via telephone and mail-out questionnaires. All participants who 
had participated in NEAD were included in the sampling pool for the Time 3 assessment.  
Measures 
Peer Characteristics.  
We used parent reports of adolescent peer group characteristics. The measure consisted in 
total of 28 items and is called “Parents’ Perceptions of Children’s Peer Groups” (PCP; Reiss et al., 
1994). This measure was derived from the peer subscales of the SIDE (Daniels & Plomin, 1985) and 
included two additional items on the number of adolescents’ friends that drink alcohol and use 
marijuana. Parents used a 4-point Likert scale (1 = very much like, 4 = very much unlike) to rate each 
adolescent’s peer groups on 28 different adjectives. The scores for these adjectives were combined to 
form three subscales (for more information on these subscales see also Iervolino et al., 2002; Manke 
et al., 1995). In this present study, we used the peer college orientation, and peer delinquency 
subscales.1 Peer college orientation included items that measure aspects of the peer group such as 
ambitiousness, intelligence, and school achievement whereas peer delinquency included items that 
measure peers’ rebelliousness, drug-taking behavior, and unconformity (Cronbach’s alphas of these
scales are previously reported in Manke et al., 1995). However, in this current study peers college 
orientation was recoded so that higher scores indicated that the peer is less college oriented.2 We used 
a sum of mother and father reports on these scales.   
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Smoking.
The current smoking status of young adults at the third wave was assessed with self-reports. 
Young adults were asked “Do, or did, you smoke tobacco?”, response category ranged from 0 ‘no, 
never’ to 3 ‘yes currently, every day’.  
Analyses 
 All analyses were conducted after controlling for age, gender, age difference, and age by 
gender effects. Because all the sibling pairs were of the same gender and the twins were of the same 
age, overestimation of intraclass correlation could occur if these adjustments were not made (McGue 
& Bouchard, 1984). All variables were then normalized with a PROC RANK procedure in SAS 
(1999-2001)3 (Eaves et al., 1997).  
Intraclass Correlations.  
Twin/sibling intraclass correlations were computed with double-entered data. These intraclass 
correlations provide a general idea of genetic and environmental influences for each measure. Because 
MZ twins share 100% of their segregating genes, DZ twins and full siblings (FI and FS) share, on 
average, 50% of their genes, half siblings share 25% and step-siblings (US) share 0% of their genes, 
additive genetic influence is indicated by the following pattern of sibling correlations: MZ > DZ, FI 
and FS > HS > US. Shared environment can be directly estimated by the US correlations as the only 
factor that could make unrelated siblings similar is shared environmental influences. Nonshared 
environmental influences are evident when the MZ correlation is anything other than 1.0, as the only 
factors leading to differences between MZ twins are, by definition, nonshared environmental. 
Estimates of nonshared environmental influences also include measurement error.  
 Cross-sibling, Cross-measure Correlations.
In the third step of the analyses cross-sibling, cross-measure correlations were conducted to 
provide a general idea of the portions of covariance explained by genetic and environmental 
influences. A cross-sibling, cross-measure correlation is the correlation of two different measures 
across twin/sibling 1 and twin/sibling 2. In this case we examined parents’ reports of peer group 
characteristics for twin/child 1 with smoking for twin/child 2. These correlations can be interpreted 
the same way as the intraclass twin/sibling correlations, although in this case the pattern of genetic 
and environmental influences suggested contributions to the covariation between the two measures.  
Genetic Model-fitting Analyses.  
We examined genetic and environmental effects on the associations between adolescent peer 
characteristics and young adult smoking with a more stringent test using maximum-likelihood model 
fitting analyses with Mx (Neale, Boker, Xie, & Maes, 2002). In our study, data may be missing from 
one or more measurement occasions or from one twin. Therefore, to make use of all the data that was 
available, we used the raw data function in Mx (e.g. Bartels, Van Den Oord, Hudziak, Rietveld, 
Beijsterveldt, & Boomsma, 2004). This function allows for the testing of the relative goodness of fit 
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for nested models, which is what will be reported for the current study. Model-fitting also allows for 
the testing of alternative models and estimation of all genetic, shared environmental and nonshared 
environmental influences simultaneously.  
Assumptions.
The twin method relies on the Equal Environments Assumption (EEA) that MZ and DZ twin 
pairs resemble each other because of equal contributions of trait-relevant environmental influences. 
These influences, however, might be more similar for MZ than DZ twin pairs because of association 
with a trait of interest, and therefore, could have accounted in this study for greater similarity between 
MZ than DZ twins (i.e., inappropriately inflating estimates of trait heritability). This assumption has 
been tested in the NEAD sample, and has been found to be tenable (Pike, McGuire, Hetherington, 
Reiss, & Plomin, 1996). Another assumption of the model is that shared and nonshared environmental 
effects were the same across sibling types and gene-environment interaction was negligible. 
Furthermore, we also assumed, for this sample, that there was no selective placement of the 
stepsiblings and no assortative mating. See also Pike et al., (1996) and Neiderhiser et al. (2004) for 
more information and detailed discussion on these assumptions for the NEAD sample  
Univariate Genetic Model-fitting Analyses.
 The fourth step was conducting univariate genetic model fitting analyses. The path diagram 
for this model is depicted in Figure 1. This model was used to estimate the genetic, shared and 
nonshared environmental influences on each variable of interest (peer college orientation, peer 
delinquency, young adult’s current smoking status). In Figure 1, A represents genetic influences, C
represents shared environmental influences, and E represents the nonshared environmental influences 
for each sibling in a pair. In the figure it is shown that the nonshared factors are uncorrelated (0), and 
the shared environmental factors are correlated at 1.0. The correlation of the genetic factors varies 
with the degree of genetic relatedness of the sibling pair. The estimates from the latent to the observed 
variables are indicated by the paths labeled a, c, and e.
First the full model was run, followed by a series of nested models. In the first submodel the 
path a (i.e. genetic component) was dropped in order to test a model including only shared and 
nonshared environmental influences. In the second submodel the path c (i.e. shared environment 
component) was dropped to test a model including only the genetic and nonshared environmental 
influences. Finally, in the third submodel the path e (i.e. nonshared environment component) was 
dropped to test a model including only genetic and shared environmental influences. For simplicity, 
only the full and best fitting models will be reported. To determine whether the submodels yielded an 
improved fit, we subtracted the log likelihood (-2LL) of the full model from the best fit model, which 
can be interpreted as a change in r2. We took the same steps for the change in Akaike’s Information 
Criterion (AIC). The AIC is an indicator of the most parsimonious model and is used to select the 
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most parsimonious model in cases where the change in r2 is not significant. The best fitting model is 
indicated by the smallest AIC.   
Figure 1 
A Univariate Behavioral Genetic Model  
Note: Sibling 1 and sibling 2 are measured variables for the two siblings. A is a latent variable representing the 
additive genetic variance shared by the two siblings. C is a latent variable representing the shared environmental 
variance common to the two siblings. By definition, nonshared environment cannot be shared by the two 
siblings, so E represents the residual variance (nonshared environment and measurement error) that does not 
covary for the two siblings. The estimates for genetic and shared and nonshared environmental influences are 
represented by a, c and e, respectively.  
Bivariate Genetic Model-fitting Analyses.  
In the final step we examined the genetic and environmental influences on the association 
between peer characteristics and smoking. A Cholesky model was used, as depicted in Figure 2. The 
latent variables A, C and E represent the genetic, shared and nonshared environmental influences, on 
the association between peer characteristics and young adult smoking. This model also estimates 
uncorrelated genetic and environmental influences with the latent variables a, c and e. The parameter 
estimates for genetic, shared, and nonshared environmental contributions to the association between 
the two measures are represented by a11 and a12, c11 and c12, and e11 and e12, respectively. The 
parameter estimates for the unique contributions of self-reports of young adult smoking are 
represented by a22, c22, and e22. We used the same strategy to compute best fit models as we did for 
the univariate analyses. First the full model was run, followed by a series of nested models. In the first 
submodel the path a12 from the genetic component was dropped to test the significance of genetic 
influences on the covariation between the two variables.  It is only necessary to drop this path and not 
a11 because this path is where the genetic covariance between the two variables loads. In the second  
E C A
Sib 1
e c a
A C E
Sib 2
a c e
MZ r=1.00; DZ r=1.00; FI r=1.00; 
FS r=1.00; HS r=1.00; US r=1.00
MZ r=1.00; DZ r=.50; FI r=.50; 
FS r=.50; HS r=.25; US r=.00
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Figure 2 
A Bivariate Behavioral Genetic Model
Note: A is a latent variable representing the genetic influence common to both variables. C is a latent variable 
that represents the shared environment that influences both variables. E is a latent variable that represents the 
nonshared environmental influences common to both variables. The latent variables a, c and e represent the 
genetic, nonshared environmental, and shared environmental influences unique to each measure, respectively. 
The entire term (e.g., a11) represents the estimate for the path between the latent and manifest variable. 
submodel the path c12 from the shared environment component was dropped to test the significance 
of shared environmental contributions to the covariance. Finally, the third submodel the path e12 from 
the nonshared environment component was dropped in order to test the significance of nonshared 
environmental contributions to the covariance.  
Results
Prevalence of Smoking 
Smoking status of the young adults indicated that 40.3% of the older siblings and 38.6% of 
the younger siblings had never smoked, 15.1% of the older siblings and 17.4% of the younger siblings 
used to smoke but quit, 7.3% of the older siblings and 9.0% of the younger siblings were currently 
smoking some of the time but not daily, and 11.9% of the older siblings and 13.3% of the younger 
siblings were currently smoking every day at the time of data collection.      
E C A
S1: Peers S1: Smoking 
a c e
e11 e12 c11
c12 a11
a12
a22 c22 e22
A C E
S2: Smoking S2: Peers
a11 a12 c11
c12 e11
e12
a c e
a22 c22 e22
MZ r=1.00; DZ r=1.00; FI r=1.00; 
FS r=1.00; HS r=1.00; US r=1.00
MZ r=1.00; DZ r=.50; FI r=.50; 
FS r=.50; HS r=.25; US r=.00
MZ r=1.00; DZ r=1.00; FI r=1.00; 
FS r=1.00; HS r=1.00; US r=1.00
MZ r=1.00; DZ r=.50; FI r=.50; 
FS r=.50; HS r=.25; US r=.00
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Correlational Results 
The phenotypic correlations between adolescent’s peer college orientation and delinquency 
with young adult’s smoking are .28 (p < .05) for both peer constructs. The more parents report at 
Time 1 that the peers of their offspring were involved in delinquency or were less college-oriented, 
the more likely that their offspring were smoking in young adulthood (Time 3). 
Intraclass and cross-sibling correlations for the two peer characteristics (i.e., delinquency & 
abuse, college orientation) and young adult smoking are shown in Table 1. The pattern of intraclass 
correlations, located in the upper half of Table 1, suggest genetic, shared environmental and 
nonshared environmental influences for young adults’ smoking and peer delinquency while primarily 
genetic and nonshared environmental influences are suggested for peer college orientation. Genetic 
influences are indicated by the very high MZ twin correlations for both measures of peer group 
characteristics and the decreasing correlations with decreasing sibling genetic relatedness. Shared 
environmental influences are indicated by the nonzero US correlation for peer delinquency and 
smoking status. Finally, nonshared environmental influences are indicated by the MZ correlations that 
are different than 1.0, although the nonshared environmental influences are much smaller for peer 
group characteristics than for smoking.  
 The pattern of cross-sibling correlations is shown in the bottom half of Table 1 and can be 
interpreted in the same way as the intraclass twin/sibling correlations, described above. The 
covariation between peer college orientation during adolescence and smoking during young adulthood 
appears to be due to primarily genetic and nonshared environmental influences. The covariation 
between adolescent peer delinquency and young adult smoking is influenced by primarily genetic and 
shared environmental influences.  
Table 1 
Intraclass and Cross-Sibling Correlations for Parents’ Reports on Peer College Orientation and on Peer 
Delinquency and Young Adults’ Self-Report on Smoking 
Measure MZ DZ FI FS HS US 
Intraclass correlations:       
Peer college orientation .88 .54 .43 .22 .34 -.01 
Peer delinquency  .93 .70 .72 .57 .48 .25 
Smoking status .53 .49 .35 .21 .02 .19 
      
Cross-sibling correlation:       
Peer college orientation and Smoking status .36 .03 .36 -.00 -.40 -.11 
Peer delinquency and Smoking status .53 .49 .35 .21 .02 .19 
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Model Fitting Results 
The standardized parameter estimates and confidence intervals for the full univariate models 
for peer and smoking variables are shown in Table 2. The model-fitting analyses showed that the AE 
model represented the best fit for the peer college orientation and smoking status. The full (ACE) 
model represented best the univariate model for peer delinquency. The model-fitting analyses 
supported the relative importance of genetic and environmental factors implied by the intraclass 
correlations and replicate the findings reported by Manke et al. (1995). Specifically, genetic and 
nonshared environmental influences explained the variance in peer college orientation while genetic, 
shared environmental and, to a much lesser extent, nonshared environmental influences were found 
for peer delinquency. The influence on smoking status consisted of primarily genetic and non-shared 
environmental factors although there were small and nonsignificant shared environmental influences.  
Table 2 
Univariate Model Based on Young Adults’ Self-Report on Smoking and Parents’ Report on Peer Characteristics 
(i.e. peer college orientation, peer delinquency) 
Standardized Parameter Estimates 
Measure -2LL (df) ¨r2 (¨df) AIC A C E 
Peer college orientation 
Full  
Best-Fitting 
Model 1 
Model 2 
3776.190 (1396) 
3882.689 (1397) 
3776.190 (1397) 
106.50* (1) 
0 (1) 
104.50 
-2.00 
.89
(.80 to .92) 
-- 
.89
(.85-.92) 
.00
(.00 to .08) 
.36
(.29-.42) 
-- 
.11
(.08 to .15) 
.64
(.58-.71) 
.11
(.08-.15) 
Peer delinquency  
       Full        
Best-Fitting 
Model 1 
Model 2 
3543.704 (1400) 
3662.050 (1401) 
3596.423 (1401) 
118.35* (1) 
52.72* (1) 
116.35 
50.72
.57
(.49 to .66) 
-- 
.93
(.91-.95) 
.36
(.27 to .43) 
.61
(.56-.65) 
-- 
.07
(.05 to .10) 
.39
(.35-.44) 
.07
(.05-.09) 
Smoking status  
         Full 
Best-Fitting 
Model 1 
Model 2 
1290.083 (511) 
1296.655 (512) 
1291.846 (512) 
6.57* (1) 
1.76 (1) 
4.57
-.24 
.44
(.11 to .72) 
-- 
.63
(.46-.74) 
.16
(.00 to .38) 
.39
(.25-.50) 
-- 
.39
(.27 to .59) 
.61
(.50-.75) 
.37
(.26-.54)  
Note:  -2LL = Log Likelihood; AIC = Akaike’s information criteria; A = genetic influence; C = shared 
environmental influence; E = nonshared environmental influence. Confidence intervals for standardized 
parameter estimates are reported in parentheses. The Chi-squares with an * indicate that the p<.05.  
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Table 3 contains the parameter estimates for each of the bivariate models, with the columns 
mapping onto the paths in Figure 2. For example, the estimates reported in column a11 is the estimate 
for the path marked a11 in Figure 2 and so forth. The full and best fitting models are presented in 
Table 3, with the full models presented first. The first set of model-fitting estimates (a11 – e12)
represent genetic, shared environmental and nonshared environmental contributions to the covariation 
between adolescent peer group characteristics and young adult smoking. The last set of model-fitting 
estimates (a22 - e22) represent genetic, shared environmental and nonshared environmental influences 
that are unique to young adult smoking once the variance shared with peer group characteristics has 
been accounted for. The model-fitting statistics are also reported in Table 3 (columns 2-5). The Chi-
square (which should be non-significant) and the lowest number for AIC indicate which model is the 
best-fitting model. Table 3 shows that the AE model best represented the association between 
adolescent’s peer college orientation and smoking in young adulthood. However, the AC model best 
represented the association between adolescent’s peer delinquency and smoking in young adulthood.   
The proportion of covariance accounted for by each latent factor is presented in Table 4. The 
proportion of covariance accounted for was obtained by multiplying together the standardized paths 
leading to each latent variable (for example, paths a11 and a12 leading to A in Figure 2) to obtain the 
parameter’s contribution to the phenotypic association. Adding the genetic and environmental 
contributions together results in an approximation of the estimated phenotypic correlation between 
peer characteristics and young adults’ smoking; any discrepancies are the result of rounding 
calculations. To better compare the measures, we calculated the percentage of covariance accounted 
for by a particular parameter by dividing the contribution to the estimated correlation between peer 
characteristics and young adults’ smoking (shown in Table 4). The contributions to the covariance are 
reported in Table 4 only for the best fitting model. As anticipated by the cross-sib correlations, genetic 
influences accounted for the largest percentage for the covariance between peer characteristics and 
young adults’ smoking. A modest percentage of the covariance between peer delinquency and young 
adults’ smoking was accounted for by shared environmental influences. In contrast, the association 
between peer college orientation and smoking status was accounted for by nonshared environmental 
influences in addition to genetic influences.  
As noted above, the bivariate cholesky model also estimates genetic and environmental 
influences unique to young adult smoking after covariance with peer group characteristics has been 
accounted for. In all models, genetic and nonshared environmental influences uniquely contributed to 
smoking status independent of the influences of peer group characteristics.  
Ta
ble
 3 
Sta
nd
ar
diz
ed
 P
ar
am
ete
r E
sti
ma
tes
 fo
r t
he
 C
on
tri
bu
tio
ns
 to
 th
e A
sso
cia
tio
n b
etw
ee
n P
ar
en
ts’
 R
ep
or
t o
n P
ee
r C
ha
ra
cte
ris
tic
s a
nd
 Yo
un
g A
du
lts
’ S
elf
-R
ep
or
t o
n S
mo
kin
g a
nd
 
for
 th
e U
niq
ue
 V
ar
ian
ce
 of
 Sm
ok
ing
No
te.
 -2
LL
 =
 L
og
 L
ike
lih
oo
d; 
AI
C 
= 
Ak
aik
e’s
 in
for
ma
tio
n c
rit
eri
a; 
Th
e C
hi-
sq
ua
res
 w
ith
 an
 *
 in
dic
ate
 th
at 
the
 p
<.0
5; 
A 
= 
ge
ne
tic
 in
flu
en
ce
; C
 =
 sh
are
d 
en
vir
on
me
nta
l 
inf
lue
nc
e; 
E 
= 
no
ns
ha
red
 en
vir
on
me
nta
l i
nfl
ue
nc
e. 
Co
nfi
de
nc
e i
nte
rva
ls 
are
 re
po
rte
d i
n p
are
nth
ese
s. 
Th
ree
 be
st 
fit
 m
od
els
 w
ere
 te
ste
d. 
In 
the
 fi
rst
 m
od
el 
on
ly 
the
 pa
th 
a1
2
fro
m 
the
 ge
ne
tic
 co
mp
on
en
t w
as 
dro
pp
ed
. I
n t
he
 se
co
nd
 m
od
el 
on
ly 
pa
th 
c1
2f
ro
m 
the
 sh
are
d e
nv
iro
nm
en
t c
om
po
ne
nt 
wa
s d
rop
pe
d. 
An
d i
n t
he
 th
ird
 m
od
el 
on
ly 
pa
th 
e1
2
fro
m 
the
 no
ns
ha
red
 en
vir
on
me
nt 
co
mp
on
en
t w
as 
dro
pp
ed
. W
e l
oo
ke
d a
t¨
r2
 an
d A
IC
 w
he
the
r t
he
se 
thr
ee
 m
od
els
 w
ere
 si
gn
ifi
ca
ntl
y i
mp
rov
ed
. 
-2L
L 
(df
) 
¨r
2
(¨
df)
AI
C 
Pa
ram
ete
rs 
Co
ntr
ibu
tin
g t
o C
ov
ari
an
ce
 of
  
Sm
ok
ing
 an
d P
ee
rs 
Pa
ram
ete
rs 
Co
ntr
ibu
tin
g t
o U
niq
ue
 
Va
ria
nc
e i
n S
mo
kin
g 
 
 
 
a1
1 
a1
2 
c1
1 
c1
2
e1
1 
e1
2 
a2
2 
c2
2 
e2
2 
Pe
er 
co
lle
ge
 or
ien
tat
ion
  
    
 Fu
ll  
    
 B
est
-F
itti
ng
 
M
od
el 
1 
M
od
el 
2 
M
od
el 
3 
50
26
.09
1  
(19
04
) 
50
41
.01
0 
(19
05
) 
50
26
.09
1 
(19
05
) 
50
27
.14
8 
(19
05
) 
14
.92
*  
(1) 0 (1) 1.0
6
(1)
12
.92
-2.
00
 
-.9
4 
.94
(.8
9-.
96
) 
.92
(.8
6-.
94
) 
.94
(.8
9-.
96
) 
.94
(.8
9-.
96
) 
.28
(.1
6-.
39
) 
-- .28
(.1
6-.
39
) 
.31
(.2
2-.
40
) 
.00
(.0
0-.
30
) 
.18
(.0
3-.
33
) 
.00
(.0
0-.
30
) 
.00
(.0
0-.
31
) 
.06
(.0
0-.
62
) 
.51
(.1
1-.
68
) 
-- .06
(.0
0-.
63
) 
.33
(.2
8-.
39
) 
.36
(.3
0-.
42
) 
.33
(.2
8-.
39
) 
.33
(.2
8-.
39
) 
.10
(.0
0-.
28
) 
.31
(.1
5-.
48
) 
.10
(.0
0-.
28
) 
-- 
.58
(.1
5-.
79
) 
.47
(.0
0-.
72
) 
.58
(.1
5-.
79
) 
.56
(.0
0-.
78
) 
.43
(.0
0-.
62
) 
.00
(.0
0-.
58
) 
.44
(.0
0-.
62
) 
.44
(.0
0-.
63
) 
.62
(.5
1-.
76
) 
.65
(.5
3-.
78
) 
.62
(.5
1-.
76
) 
.63
(.5
1-.
76
) 
Pe
er 
de
lin
qu
en
cy
    
  
Fu
ll  
    
 B
est
-F
itti
ng
 
M
od
el 
1 
M
od
el 
2 
M
od
el 
3 
47
93
.66
2 
(19
08
) 
48
05
.51
0 
(19
09
) 
47
94
.00
6 
(19
09
) 
47
93
.79
0 
(19
09
) 
11
.85
*  
(1) .31  (1
) 
.13 (1
)
9.8
5
-1.
66
 
-1.
87
 
.76
(.7
0-.
81
) 
.75
(.6
9-.
80
) 
.76
(.7
1-.
82
) 
.76
(.7
0-.
81
) 
.31
(.1
4-.
45
) 
-- .35
(.2
2-.
46
) 
.33
(.1
8-.
45
) 
.60
(.5
2-.
66
) 
.61
(.5
3-.
67
) 
.59
(.5
2-.
65
) 
.60
(.5
2-.
66
) 
.06
(.0
0-.
25
) 
.29
(.1
5-.
42
) 
-- .05
(.0
0-.
24
) 
.26
(.2
3-.
31
) 
.28
(.2
4-.
32
) 
.26
(.2
3-.
31
) 
.26
(.2
3-.
31
) 
.03
(.0
0-.
20
) 
.20
(.0
4-.
36
) 
.02
(.0
0-.
19
) 
-- 
.58
(.1
1-.
79
) 
.58
(.0
0-.
78
) 
.57
(.0
0-.
78
) 
.57
(.0
0-.
79
) 
.42
(.0
0-.
62
) 
.35
(.0
0-.
60
) 
.41
(.0
0-.
62
) 
.42
(.0
0-.
62
) 
.62
(.5
1-.
76
) 
.65
(.5
3-.
78
) 
.62
(.5
1-.
76
) 
.62
(.5
1-.
76
) 
Chapter 9 - Peers and Young Adult Smoking      
193
Table 4 
Genetic and Environmental Contributions to the Covariance of Peers Characteristics and Young Adults’ 
Smoking 
Contribution to the covariance (percentage of 
covariance accounted for) 
Measure  A C E Estimated 
correlation 
Peer college orientation and Smoking status (model 2) .26 (.90) -- .03 (.10) .29 
Peer delinquency and Smoking status (model 3)  .25 (.89) .03 (.11) -- .28 
Note. A = genetic influence; E = nonshared environmental influence. The percentage of covariance accounted 
for by a parameter is reported in parentheses.   
Discussion
 In the present study we used a genetic design to investigate genetic, shared and nonshared 
environmental influences on the association between peer characteristics during adolescence and 
young adults’ smoking behavior.  
Peers
The adolescent peer group characteristics (i.e. peer college orientation and peer delinquency) 
on which we focused in our study were also investigated in two previous studies using the same 
sample and questionnaire. Our findings were similar to the findings of Manke et al. (1995), but were 
in contrast with the study of Iervolino et al. (2002) who used the Time 2 NEAD sample and the CAP 
(Colorado Adoption Project) sample. Iervolino et al. (2002) found only shared and nonshared 
environmental and no genetic influences while Manke et al. (1995) and the present study found 
genetic, shared and nonshared environmental influences. Further, Iervolino et al. (2002) found that 
peer college orientation was due to genetic, shared and nonshared environmental influences, although 
in the study of Manke et al. (1995) and our study heritability was higher and both found no evidence 
of shared environmental influences. One explanation for these differences is that in our study and in 
Manke et al. (1995) parent reports from NEAD at Time 1 were used to assess adolescent peer group 
characteristics, as child reports were not available. The Iervolino et al. (2002) study, in contrast, used 
child reports from NEAD Time 2 (late adolescence) and from a sibling/adoption study. Thus, it is 
likely that the difference in findings can be explained by the use of parent reports vs. adolescent 
reports and/or by age differences in peer group characteristics.  
Our findings suggest that siblings within a family who are more genetically similar are 
engaged with more similar peer groups, at least for the constructs of college orientation and 
delinquency. These findings are consistent with previous findings that at least part of the reason 
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adolescents are engaged with specific peer groups is because of genetically influenced characteristics 
of the children (e.g., Cleveland et al., 2005; Pike, Manke, Reiss, & Plomin, 2000).  
Smoking 
Both genetic and nonshared environmental influences contributed to smoking status. Our 
findings on smoking are in line with previous findings which have found heritabilities ranging from 
35% in young adults (White et al., 2003) to 50% in adults (Heath & Madden, 1995). In general, these 
findings suggest that genetic influences on smoking suggest increase with age (e.g., Madden, Heath, 
Pedersen, Kaprio, Koskenvuo, & Martin, 1999).  
Peers and Smoking 
Genetic influences accounted for almost all of the association between adolescent peer group 
characteristics (i.e. peer college orientation and peer delinquency) and young adults’ smoking. The 
genetic factors contributing to this association are likely due to a correlation between the genotype 
and the environment. Two types of genotype-environment correlation may explain the high 
heritability in peer groups in our study: evocative genotype-environment correlation and active 
genotype-environment correlation (Manke et al., 1995). The evocative genotype-environment 
correlation assumes that other people react to the genetically-influenced characteristics of an 
individual. For example, more heritably extraverted adolescents may end up belonging to a peer group 
that is involved in delinquency and that is not college oriented, perhaps because the adolescent’s 
heritable characteristics are desired by the group so he/she is solicited by the group to be included. 
The active genotype-environment correlation assumes that due to individual’s genetically-influenced 
characteristics he/she actively selects, creates or modifies the environment. There are two possible 
explanations for this genotype environment correlation. First, the heritable characteristics lead the 
adolescent to seek out the specific peer group. For example, adolescents select deviant peer groups 
who are more likely to smoke because of their own (predisposed) characteristics that contribute to the 
risk of early substance use (e.g., temperament). Second, the characteristics of the adolescent might 
actually change the group. In sum, adolescents may engage with certain peers and also certain peer 
groups may solicit the membership of certain individuals because of personality characteristics, 
cognitive skills and other heritable characteristics (O’Connor, Jenkins, Hewitt, DeFries, & Plomin, 
2001).  
There were also modest shared environmental influences contributing to the association 
between adolescent peer group delinquency and young adult smoking. However, these findings must 
be interpreted by caution because the confidence intervals included zero.
Nonshared environmental influences did not contribute to the covariation between adolescent 
peer group delinquency and young adult smoking. These findings are not consistent with those 
reported by White et al. (2003) which explored peers’ smoking as a peer characteristic. That study 
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found that only shared and nonshared environmental factors influenced the association between peer 
smoking and smoking in young/emerging adulthood, although genetic and nonshared environmental 
factors did influence the association between peer smoking and smoking in adolescence. White et al. 
(2003) suggest that when adolescents grow older the genetic heritability which contributes to the 
association between peer characteristics and smoking disappears, which is in contrast to our study 
where the results indicated that heritable characteristics still account for the association between peer 
characteristics and smoking in young adulthood. However, the difference in findings is probably 
because the measures and analyses differ somewhat when comparing these two studies. First, the 
relative contributions of genetic and environmental factors depends, in part, on the type of peer 
characteristics investigated. We examined peer delinquency and peer college orientation, while White 
et al. (2003) investigated peers’ smoking. It is therefore not entirely surprising, given the different 
peer constructs used in the two studies, that the estimates vary. A second explanation is that we 
looked at the association between peer characteristics during adolescence and smoking 11 to 13 years 
later. In contrast, White et al. (2003) examined cross-sectional associations during young/emerging 
adulthood. The mechanisms underlying contemporaneous and longitudinal associations may not be 
the same, resulting in differences in genetic and environmental influences.      
Limitations 
The present study has some limitations. First, the limitation of using parent reports is that 
parents may not know the covert behavior of the peers of their offspring. On the other hand, 
adolescents’ subjective self-reports of their peers’ characteristics also have limitations (see Bauman & 
Ennett, 1996). In future research, it would be advisable to explore these questions using multiple 
perspectives (including also the reports of the peers themselves) to see if the pattern is different 
depending on who (i.e., peers, parents, or adolescents) is reporting adolescent’s peer characteristics. 
However, other studies, including adolescent reports or peers themselves, on adolescent peers’ 
substance use and peer characteristics assessed with the SIDE were in line with our findings that 
genetic influences contribute to peer characteristics (Baker & Daniels, 1990; Cleveland et al., 2005; 
Daniels & Plomin, 1985).  
Second, the present study was conducted on a primarily Caucasian U.S. sample. The patterns 
for smoking behavior may be different in other ethnic groups and for populations in other countries. 
In addition, Lerman and Berretini (2003) suggest that different ethnic groups may exhibit different 
allele frequencies for the candidate gene under investigation (e.g., Maes et al., 2004). Therefore, the 
genetic and environmental patterns found for the association between peer group characteristics and 
smoking may also differ for different ethnicities and/or populations.  
Third, the number of sibling pairs within each sibling/family type did not permit us to look at 
gender-specific effects. Finally, we were unable to control for smoking at Time 1 or peer influences at 
Time 3 as these data were unavailable in the NEAD sample. If we had been able to do so, the 
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phenotypic association would probably be lower but we assume that the genetic and environmental 
pattern would be the same.  
Implications 
The present study showed that genetic influences rather than environmental influences 
contribute to adolescents’ peer characteristics and also contribute to the association between 
individual’s peer characteristics and individual’s smoking. These findings support the selection 
process and indicate that individuals select one another due to genetically predisposed 
characteristics/similarities. We found less support for the influence process or the process of 
demographic propinquity as the contribution of environmental influences was trivial and small. Thus, 
this indicates that selection processes might play a greater role than influence processes or 
demographic propinquity in explaining why peers with whom adolescents engage with can have a 
long-term effect on their smoking. Therefore, the content of prevention programs may need to be 
reconsidered. Besides teaching adolescents to resist peer pressure to smoke, prevention programs 
might consider focusing on the selection processes in friendships, and make adolescents aware of their 
own role in these processes and the implicit choices they make with regard to engaging and selecting 
new friends (e.g., Engels, Knibbe, Drop, & De Haan, 1997). Future research should study the 
longitudinal association between peer group characteristics and individual smoking behavior, 
including assessments of peer group characteristics and individuals’ smoking at each time wave. We 
should also consider in future research other peer group characteristics such as peer academic 
achievement, peer smoking and peer alcohol use. Furthermore, it is important to gain more insight 
whether the contribution of genetic and environmental influences on this association differs for 
individuals in different age trajectories from early adolescence to young adulthood and it might be 
different for boys and girls. Besides exploring the association between peer characteristics and 
individuals’ smoking, it is also necessary and important to understand how the family (i.e. parents and 
siblings) may affect and influence adolescents’ and young adults’ relationship outside the family. For 
example, the following factors in association with adolescents’ and young adults’ peer characteristics 
would be interesting to explore in future research: parenting, marital quality of the parents, and 
adolescent’s relationship with the sibling.
The present study showed that genetic influences mediated the relationship between peer 
characteristics and individuals smoking. However, this present study does not provide information, 
from the perspective of smoking, how the genetic effects operate. There are two plausible mechanisms 
on how the genetic effects might operate. First, genes act on the central nervous system making some 
people more vulnerable to the addictive properties of nicotine. Second, genes might exert their 
influence by influencing adolescents to enter risky environments. For example, some individuals 
might be more vulnerable to environmental influences than others, depending on the individual’s 
personality characteristics. More research is needed to understand how these two mechanisms might 
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explain why peers with whom adolescents engage can have a long-term effect on their smoking. 
Better understanding of the genetic and environmental processes involved in smoking status may lead 
to improvement in cessation aids for individuals who smoke in young adulthood. The importance of 
individual genetically influenced characteristics indicated in our study implies that a successful 
approach for smoking prevention and cessation programs is a program or smoking treatment which is 
developed specific to the characteristics of an individual. Therefore, Lerman and Berretini (2003) 
suggest that a favorable approach may be to consider genetic research to tailor the intensity and type 
of smoking treatment (“treatment matching”) (Hughes, 1986; Plomin, 1998). Such an approach may 
be more effective for individuals than the current “one size fits all” smoking treatment.  
Notes
1  Peer popularity was not correlated with smoking, and therefore we did not analyze this in 
the current study. There should be at least a moderate correlation (r >.20) between variables of interest 
to ensure that decomposing covariance into its genetic and environmental components is meaningful. 
2 Peer college orientation was negatively correlated with young adults’ smoking, and because 
this may cause problems when analyzing with MX we recoded the variable peer college orientation.  
3 SAS software. Version 8.02 of the SAS System for Windows. Copyright 1999-2001 SAS 
Institute Inc. SAS and all other SAS product or service names are registered trademarks or trademarks 
of SAS Institute Inc., Cary, NC.  
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Chapter
Association between Personality and 
Adolescent Smoking 
Based on: Harakeh, Z., Scholte, R. H. J., De Vries, H., & Engels, R. C. M. E. (2006). 
Association between personality and adolescent smoking. Addictive Behaviors, 31, 232-245. 
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Abstract 
The present study examined the association between adolescents’ personality traits and 
smoking, and tested whether this association was moderated by birth order or gender. 
Participants were 832 Dutch siblings aged 13 to 17 years participating at baseline assessment 
(T1) and at follow-up 12 months later (T2). Personality was assessed by applying a variable-
centered approach including five personality dimensions (Extraversion, Agreeableness, 
Conscientiousness, Emotional Stability and Openness to Experience), and a person-oriented 
approach using three personality types (i.e., Resilients, Overcontrollers and Undercontrollers). 
Cross-sectional findings indicated that Extraversion (at T1 and T2), Agreeableness (at T2), 
Conscientiousness (at T2), and Emotional Stability (at T2) were related to adolescent 
smoking. Longitudinal findings indicated that only Extraversion and Emotional Stability were 
related to onset of adolescent smoking. Using a person-oriented approach, Overcontrollers 
and Undercontrollers did not differ from Resilients on smoking onset. No indication was 
found for a moderating effect of birth order on the association between personality and 
smoking. Additional findings showed that gender moderated the effect of Agreeableness on 
adolescents’ smoking onset. Implications for prevention are also addressed.       
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Introduction 
Smoking is addictive and harmful, causing health problems and death (e.g., De Vries, 
Engels, Kremers, Wetzels, & Mudde, 2003a); therefore, there is a need to understand which 
factors contribute to smoking onset. Because experimentation with cigarette smoking often 
starts during adolescence, the present study explores whether personality plays a role in 
smoking initiation among adolescents. 
Each person is characterized by a unique combination of personality traits which 
largely determine who they are and how they behave (e.g., Robins, John, Caspi, Mofitt, & 
Stouthamer-Loeber, 1996), and these traits may have important consequences for a broad 
range of behavioral outcomes (e.g., Robins et al., 1996) including smoking (e.g., Terraciano 
& Costa, 2004). Because personality traits are enduring dispositions (McCrae & Costa, 2003) 
it is important to establish whether certain traits increase the risk for cigarette smoking among 
adolescents. If smoking occurs in adolescents with distinctive personality characteristics, such 
information may help to design more effective intervention and prevention programs, to 
formulate specific public policies, and perhaps to apply a more personalized treatment to 
discourage or prevent adolescent smoking (Wijatkowski, Forgays, Wrzesniewski, & Gorski, 
1990).
There is general consensus that personality can be described in terms of five factors 
(the Big Five) (see Goldberg 1990, 1992) both in childhood and in adolescence (e.g.,
Graziano & Ward, 1992; Halverson, Kohnstamm, & Martin, 1994; John, Caspi, Robins, 
Moffitt, & Stouthamer-Loeber, 1994; Van Lieshout & Haselager, 1994). These factors 
include: Extraversion, Agreeableness, Conscientiousness, Neuroticism (also measured as the 
opposite of Emotional Stability) and Openness to new experiences. An increasing number of 
studies have used these five dimensions (e.g., Block, 1995; Digman, 1990; Goldberg, 1990; 
John, 1990; McCrae, 2001a; McCrae & John, 1992) which are reported to be heritable (e.g., 
Jang et al., 1998) and generalizable across cultures (McCrae, 2001b; McCrae & Costa, 1997; 
Paunonen, Zeidner, Engvik, Oosterveld, & Maliphant, 2000; Terraciano, 2003). Studies on 
the association between personality and smoking have used different assessments of 
personality. Some assessed the higher-order factors such as the five dimensions of the Big 
Five (e.g., Terraciano & Costa, 2004), others used the Eysenck Personality scales (consisting 
of Extraversion, Neuroticism), and a few studies also used Psychoticism (e.g., Forgays, 
Bonaiuto, Wrzesniewski, & Forgays, 1993b; Forgays, Forgays, Wrzesniewski, & Bonaiuto, 
1993a; Wijatkowski et al., 1990).  
Most studies on personality and smoking have examined smoking in adulthood but 
not in adolescence. Moreover, adult samples do not provide insight into the role of personality 
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in the process of smoking initiation, and the studies that did focus on adolescents mainly 
explored only two dimensions (i.e., Extraversion and Neuroticism) of the high-order traits 
rather than all five (e.g., Forgays et al., 1993b; Forgays et al., 1993a; Wijatkowski et al., 
1990). One exception, however, is the study of Otten, Engels and Van Den Eijnden (2006c) 
which investigated all five dimensions of the Big Five (Goldberg, 1992). Their cross-sectional 
study showed that adolescents scoring high on Extraversion and low on Conscientiousness, 
Agreeableness and Emotional stability (that is high on Neuroticism) are more likely to have a 
higher intention to smoke and are more likely to be a regular smoker. Wijatkowski et al. 
(1990) showed that persistent smokers, (girls and boys), scored significantly higher on the 
two dimensions Extraversion and Neuroticism. A longitudinal study by Cherry and Kiernan 
(1976) in young adults (aged 20 to 25 years) reported similar findings; i.e. smokers tended to 
be more Neurotic and more Extraverted than non-smokers. A possible explanation for this is 
that individuals scoring high on Extraversion may smoke because they seek stimulation 
(Eysenck, 1980), and those scoring high on Neuroticism may smoke to reduce tension and 
anxiety (Eysenck, 1980; for more details on nicotine and the nervous systems see also 
Pritchard, 1991; Fowler et al., 1996). Thus, to our knowledge, very few studies have 
examined the role of the Big Five personality dimensions in the process of smoking initiation.
Furthermore, most studies on personality have employed a variable-centered 
approach utilizing the Big Five personality dimensions to focus on differences between 
individuals on each of the five dimensions. Recent studies, however, concentrated on 
identifying how constellations of traits within individuals are organized by applying a more 
person-oriented approach (Bergman & Magnusson, 1997). In the person-oriented approach, 
three personality types have been consistently identified across different (western) cultures, 
ages and ethnic groups: i.e. Resilients, Undercontrollers, and Overcontrollers (e.g., Caspi & 
Silva, 1995; Robins, John, & Caspi, 1998; Scholte, Van Lieshout, De Wit, & Van Aken, 
2005). These three types have been constructed and characterized in terms of Block and 
Block’s (1980) constructs of ego resiliency and ego control mentioned in their theory of 
personality functioning, and in terms of the Big Five personality dimensions (e.g., Asendorpf, 
Borkenau, Ostendorpf, & Van Aken, 2001; Asendorpf & Van Aken, 1999; Dubas, Gerris, 
Janssens, & Vermulst, 2002; Hart, Hofmann, Edelstein, & Keller, 1997; Van Lieshout, Van 
Aken, & Scholte, 1998). Resilients have been characterized as being high on all the Big Five 
dimensions. Undercontrollers have been identified as being high on Extraversion, moderate to 
low on Emotional stability, and low on the remaining dimensions. Overcontrollers score high 
on Agreeableness and moderate to high on Conscientiousness, moderate to low on Openness 
to new experiences, and low on Extraversion and Emotional stability (see also Akse, Hale, 
Engels, Raaijmakers, & Meeus, 2006; Dubas et al., 2002; Robins et al., 1998; Van Aken, Van 
Lieshout, Scholte, & Haselager, 2003). The relation between these three personality types and 
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adolescent smoking has not yet been investigated. However, some studies have investigated 
the association between these three personality types and drug use, but the findings were 
inconsistent. For example, Van Lieshout et al. (1998) reported that Undercontrollers were 
more likely to use drugs, but Dubas et al. (2002) did not corroborate this finding. Shedler and 
Block (1990) reported that compared to experimenters frequent marihuana users are 
Undercontrolled, whereas compared to experimenters abstainers are Overcontrolled. Thus, 
use of a person-oriented approach to personality traits may provide insight into the ways 
constellations of traits are associated with smoking in adolescents. Moreover, prevention 
programs employing the person-oriented approach need only to focus on three groups and 
might be easier to implement compared with a variable-centered approach.  
Most studies on the etiology of adolescent smoking examine differences between 
families rather than within families. Because older siblings tend to act as surrogate parents 
towards their younger sibling they may differ in personality from their younger siblings by, 
for example, being more responsible (Sulloway, 1995). A meta-analytic review by Sulloway 
(1995) implied that firstborns are more neurotic, less agreeable, more conscientious, and less 
open to new experiences compared to later borns. In the present study, we were particularly 
interested in whether birth order is related to differences in personality and smoking behavior, 
and whether birth order has a moderating effect on the association between adolescent’s 
personality and their smoking. Because older and younger siblings differ in smoking behavior 
(e.g., Bard & Rodgers, 2003), we assume that birth order is associated with adolescent 
smoking, i.e. that younger siblings are less likely to smoke than older siblings. Thus, since 
siblings often differ in scores on personality traits, the effects of personality on smoking may 
differ between siblings.  
The present study investigates the association between adolescent’s personality on the 
one hand, and adolescent’s smoking and smoking onset on the other. This study offers a 
unique overall picture by applying both the person-oriented and the variable-centered 
approach. Data from two waves of a longitudinal study among 428 families are used in the 
analysis. A variable-centered approach is used to investigate the impact of the five personality 
dimensions on adolescent smoking cross-sectionally and longitudinally. Longitudinal 
analyses are used to test whether personality affects the initiation of smoking in adolescents. 
In addition, a person-oriented approach is employed to investigate the impact of the three 
personality types on adolescent smoking. Finally, we investigate whether birth order (older 
versus younger child) moderates the association between personality and adolescent smoking. 
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Method 
Participants 
A total of 428 Dutch families participated; each family consisted of a mother, father, 
and two adolescent siblings aged 13 to 17 years (for more details on this study see Harakeh, 
Scholte, De Vries, & Engels, 2005; Van Der Vorst, Engels, Meeus, Dekoviü, & Van Leeuwe, 
2005). All participating families fulfilled the following inclusion criteria: the children were 
biologically related to each other, and the mother and father were the biological parents of 
these children; parents were living together or were married; and the two siblings in each 
family were neither twins nor mentally or physically disabled. The families were approached 
for the baseline assessment between November 2002 and April 2003 (T1), and at follow-up 
12 months later between November 2003 and April 2004 (T2). Of the 428 families, 12 
families dropped out from the study and did not participate at T2. Thus, 416 families 
participated in the second wave.  
The data of the 416 families were analyzed. The older siblings (53.1% male) were 
aged 14 to 17 years (M = 15.22, SD = .60) and the younger siblings (47.6% male) were aged 
13 to 15 years (M = 13.35, SD = .50). The low, middle and high educational levels were 
equally represented among older siblings’ (30.1%, 29.9%, and 40%, respectively) and 
younger siblings’ (35.6%, 37.3%, and 27.1%, respectively). Compared to the educational 
level of the older children, there was a slight overrepresentation of younger children in the 
middle educational level group and underrepresentation in the high educational level group. 
This is because some Dutch schools do not differentiate between the middle and high 
educational level in the first two years of secondary school; the children in these particular 
schools were therefore assigned to the middle educational level in the present study. 
Procedure 
The addresses of families with a mother, a father and two 13- to 17-year old children 
were obtained from the registers of 22 municipalities. The families received a letter (and reply 
form) inviting them to participate in a longitudinal study with three waves, with a one-year 
interval between each wave. A total of 885 families returned the reply form and gave 
informed consent. These families were approached by telephone to check whether they 
fulfilled the inclusion criteria. Of the 765 families fulfilling the inclusion criteria, a selection 
was made to provide for an equal distribution of the children’s educational level and an equal 
number of all four possible sibling dyads. Finally, 428 families were selected to participate in 
this study. Interviewers visited the families at their homes; during these visits each family 
member filled in the questionnaire individually and separately, which took about 1.5 hours. At 
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each measurement wave, each family received 30 euros when all four family members had 
completed the questionnaires. 
Instruments 
Personality.  
In both waves, personality was assessed using both the variable-centered approach 
and the person-oriented approach. In the variable-centered approach, we measured the Big 
Five dimensions Extraversion, Agreeableness, Conscientiousness, Emotional Stability, and 
Openness to Experience. These dimensions were assessed with the Quick Big Five (Vermulst 
& Gerris, 2005); this questionnaire consisted of 30 adjectives, and the respondents were asked 
to rate on a 7-point scale (ranging from 1 ‘completely untrue’ to 7 ‘completely true’) to what 
extent each adjective applied to them. Each dimension was assessed with 6 items. The 
dimension Extraversion was operationalized by adjectives such as talkative, quiet (recoded) 
and withdrawn (recoded) (at wave 1 Cronbach’s alpha was .81 and at wave 2 Cronbach’s 
alpha was .84). Agreeableness was measured by adjectives such as sympathetic, kind, likeable 
and cooperative, with alphas of .77 (T1) and .81 (T2). Conscientiousness was indicated by 
adjectives such as systematic, organized, orderly and efficient, with alphas of .85 (T1) and .87 
(T2). Emotional stability was assessed with adjectives such as nervousness, fearfulness and 
sensitivity, and all items were recoded: alphas were .75 (T1) and .77 (T2). Openness was 
measured with items such as creative, artistic and versatile: alphas were .67 (T1) and .68 (T2).  
Applying a person-oriented approach, three personality types were identified. The k-
means clustering procedure with a forced three-cluster solution was used to construct three 
personality types of the Big Five dimensions (see also Akse et al., 2006; Dubas et al., 2002). 
The means of the clusters on the Big Five characteristics are presented in Figure 1. Resilients 
scored high on all five dimensions. Overcontrollers were identified as scoring low on 
Extraversion and Emotional Stability, while Undercontrollers were identified as scoring high 
to moderate on Extraversion, and moderate to low on Emotional stability. We assessed the 
variable personality types at T1 and T2. 
Adolescents’ smoking behavior.  
To assess their smoking behavior, adolescents were asked to report which stage of 
smoking applied to them (De Vries et al., 2003a). On a 9-point scale responses ranged from 
1=’I have never smoked, not even one puff’ to 9=’I smoke at least once a day’. In the cross-
sectional analyses at wave 1 and wave 2 we recoded the responses into 1=’never smoked’ (not 
even one puff), and 2=’smoked once or more’. In the longitudinal analyses adolescent 
smoking onset was the outcome variable. We selected the non-smokers at wave 1 (adolescents 
who had never smoked, not even one puff) and examined whether they had started to smoke 
at wave 2 (see Harakeh, Scholte, Vermulst, De Vries, & Engels, 2004). 
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Figure 1 
Big Five Personality Profiles of the Personality Types 
Note: Resilients: N = 234; Undercontrollers: N = 294; Overcontrollers: N = 304. 
Data Analyses 
First, descriptive statistics (paired t-tests and cross-tabulations) were used to examine 
whether the adolescents’ self-reports on personality dimensions and types were different for 
older and younger siblings. Next, multivariate logistic regression analyses were used to 
examine whether adolescents’ personality was related to adolescent smoking and smoking 
initiation, cross-sectionally as well as longitudinally. We tested the variable-centered and the 
person-oriented approaches separately. Logistic regression analyses were used because the 
outcome variable (i.e., adolescents’ smoking) was dichotomous. To control for 
sociodemographic variables, gender and educational level were included in the analyses. The 
variable educational level of the adolescent consisted of three categories (low, middle and 
high); low educational level was the reference group in the analyses. When investigating the 
person-oriented approach, Resilients were the reference group in the analyses.  
The third step was to examine whether there was a moderating effect of birth order. 
This was tested separately for the variable-centered and person-oriented approaches. To test 
the variable-centered approach, we included interaction terms between the five personality 
dimensions and birth order in the analyses, while in the person-oriented approach the 
interaction terms between the personality types and birth order were included in the analyses.1
Additional logistic regressions were conducted to test whether gender moderated the 
association between personality and adolescent smoking. To test this, we included interaction 
terms between personality and gender in the analyses.   
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Results
Descriptive Statistics 
At wave 1, 52.2% of the older siblings and 64.6% of the younger siblings had never 
smoked, while 47.8% of the older siblings and 35.4% of the younger siblings had smoked at 
least once. One year later (wave 2), the smoking behavior was as follows: 48.3% of the older 
siblings and 57.6% of the younger siblings had never smoked while 51.7% of the older 
siblings and 42.4 % of the younger siblings had smoked once or more. Thus, 7.7% of the 
older siblings and 11.2% of the younger siblings had started smoking between the two waves.  
At both waves, the older siblings scored higher on the personality dimensions 
Conscientiousness and Agreeableness than the younger siblings (see Table 1). Chi-square 
tests showed that there were no significant differences in personality types (wave 1) between 
older and younger siblings (r2 (4, 416) = 5.43, p =. 25): i.e. 28.1%, of the older and the 
younger siblings were Resilients; 33.2% of the older and 39.9% of the younger siblings were 
Overcontrollers; and 38.7% of the older and 32.0% of the younger siblings were 
Undercontrollers. At wave 2, 33.4% of the older and 32.7% of the younger siblings were 
Resilients; 34.4% of the older and 34.9% of the younger siblings were Overcontrollers; and 
32.2% of the older and 32.5% of the younger siblings were Undercontrollers. Again, there 
were no significant differences between the older and younger siblings, (r2 (4, 410) = 4.27, p
= .37).
Table 1  
Comparison of Older and Younger Siblings’ Self-reports of the Five Personality Dimensions 
Note: Means with different superscripts (a or b) are significantly different (p < .01).
Wave 1 
Older sibling 
Wave 1 
Younger 
sibling 
Wave 2 
Older sibling 
Wave 2 
Younger sibling 
M (SD) M (SD) M (SD) M (SD)
Extraversion 4.80 1.08 4.90 1.00 4.74 1.06 4.81 1.04 
Conscientiousness 4.23a 1.15 4.02b 1.08 4.25a 1.16 4.06b 1.10 
Agreeableness 5.47a 0.62 5.31b 0.73 5.51a 0.63 5.35b 0.70 
Emotional Stability 4.35 0.93 4.25 0.97 4.24 0.91 4.16 0.97 
Openness 4.85 0.85 4.75 0.83 4.86 0.82 4.83 0.84 
Chapter 10 - Personality and Adolescent Smoking      
208
Personality and Adolescent Smoking: Variable-centered Approach  
We conducted cross-sectional analyses to test whether the Big Five factors were 
associated with adolescent smoking at wave 1. The variables entered in the cross-sectional 
multivariate analyses at T1 explained 12% (Nagelkerke R square) of the variance in 
adolescents’ smoking (Table 2). The Big Five personality factors accounted for 4.3% of the 
explained variance. Birth order, educational level and Extraversion were significantly 
associated with adolescent smoking. Younger siblings were less likely to smoke than older 
siblings. Adolescents with a lower educational level had a higher risk to smoke than 
adolescents with a high educational level. Adolescents who scored high on Extraversion had a 
higher risk to smoke than adolescents who scored low on Extraversion. 
The variables entered in the cross-sectional analyses at T2 explained 10.7% of the 
variance in adolescents’ smoking (Table 2). The Big Five personality factors accounted for 
6.2% of the explained variance. Birth order, educational level, Extraversion, Agreeableness, 
Conscientiousness, and Emotional Stability were significantly associated with adolescent 
smoking. Adolescents who scored high on Extraversion had a higher risk to smoke than 
adolescents who scored lower on Extraversion. Adolescents who scored low on 
Agreeableness, Conscientiousness, or Emotional Stability were less likely to smoke than 
adolescents who scored higher on these Big Five factors. 
 In the longitudinal analysis, the predictor variables explained 6.5% of the variance in 
adolescents’ smoking onset (Table 2). The Big Five personality factors contributed 5.2% to 
this variance. Extraversion and Emotional Stability were significantly associated with 
adolescent smoking onset. The findings indicated that adolescents scoring high on 
Extraversion and low on Emotional Stability were more likely to start smoking. 
Table 2  
Logistic Regression Analyses of Personality Dimensions on Adolescent Smoking 
Note: OR = odds ratio. 95% CI = 95% confidence intervals.  * p < .05, ** p < .01,  *** p <. 001. 
 Cross-sectional wave 1 
N = 820 
Cross-sectional wave 2 
N = 822 
Longitudinal 
N = 475 
OR 95% CI OR 95% CI OR 95% CI
Gender adolescent 1.03 0.76-1.39 0.97 0.72-1.30 1.06 0.63-1.77 
Education level 
adolescent: 
High (reference group) 
Low 
Middle 
1.00
2.43*** 
0.88
1.69-3.50 
0.61-1.27  
1.00
2.20*** 
1.40
1.54-3.15 
0.99-1.99 
1.00
1.74
1.33
0.88-3.41 
0.72-2.44 
Birth order 0.51*** 0.38-0.69 0.56*** 0.41-0.75 1.02 0.61-1.72 
Extraversion 1.44*** 1.22-1.71 1.39*** 1.18-1.65 1.43* 1.08-1.89 
Agreeableness 0.85 0.66-1.09 0.71** 0.55-0.91 1.27 0.82-1.97 
Conscientiousness 0.88 0.77-1.02 0.81** 0.71-0.93 0.81 0.64-1.03 
Emotional stability 0.88 0.74-1.05 0.78** 0.66-0.94 0.74* 0.55-0.99 
Openness 1.07 0.88-1.29 0.95 0.79-1.15 0.79 0.57-1.08 
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Personality and Adolescent Smoking: Person-oriented Approach
At T1 the personality types contributed 1.3% to the explained variance in smoking. 
Adolescents who were Overcontrollers were less likely to smoke than Resilients. At T2, this 
explained variance was 2.2%, and adolescents who were Undercontrollers were more likely to 
smoke than Resilients. Longitudinal analysis showed that the personality types were not 
associated with smoking onset (Table 3). 
Table 3  
Logistic Regression Analyses of Personality Types on Adolescent Smoking 
Note: OR = odds ratio. 95% CI = 95% confidence intervals.  * p < .05, ** p < .01,  *** p <. 001. 
Birth Order as a Moderator 
We tested whether birth order moderated the association between adolescent’s 
personality and smoking behavior. We tested this separately for the variable-centered 
approach and the person-oriented approach. No indication was found for a moderating effect 
of birth order. 
Additional Results 
Additional cross-sectional and longitudinal analyses were conducted to test whether 
the association between adolescent’s personality and adolescent smoking was moderated by 
gender. Again, this was tested separately for the variable-centered approach and the person-
oriented approach. The longitudinal results of the variable-centered approach indicated that 
gender only moderated the association between Agreeableness and adolescent’s smoking 
onset (OR = 0.41, p < .047, 95%CI = 0.17-0.99). Girls who scored low on Agreeableness 
started to smoke more often than boys who scored low on Agreeableness. Girls who scored 
 Cross-sectional wave 1 
N = 820 
Cross-sectional wave 2 
N = 822 
Longitudinal 
N = 475 
OR 95% CI OR 95% CI OR 95% CI
Gender adolescent 1.06 0.79-1.41 0.98 0.74-1.30 1.17 0.71-1.93 
Education level 
adolescent: 
High (reference group) 
Low 
Middle 
1.00
2.49*** 
0.92
1.75-3.56 
0.64-1.31  
1.00
2.36*** 
1.46* 
1.67-3.35 
1.03-2.06 
1.00
1.75
1.41
0.91-3.37 
0.77-2.56 
Birth order 0.58*** 0.43-0.78 0.64** 0.48-0.85 1.20 0.72-2.00 
Personality types: 
Resilients (reference 
group) 
Undercontrollers 
Overcontrollers 
1.00
1.08
0.67* 
0.75-1.54 
0.47-0.97 
1.00
1.83** 
1.06
1.29-2.59 
0.75-1.49 
1.00
1.55
0.91
0.82-2.90 
0.48-1.72 
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high on Agreeableness less often started smoking than boys who scored high on 
Agreeableness.2
Discussion
This study examined the association between personality and adolescent smoking. To 
test this relation, we used a variable-centered approach (including the Big Five dimensions 
Extraversion, Agreeableness, Conscientiousness, Emotional stability, and Openness to new 
experience), and a person-oriented approach (including the three personality types Resilients, 
Overcontrollers, and Undercontrollers).  
With the variable-centered approach, the cross-sectional findings of wave 1 and wave 
2 indicated that adolescents scoring high on Extraversion were more likely to smoke. This 
concurs with other studies that investigated personality dimensions and adolescent smoking 
(Cherry & Kiernan, 1976; Otten et al., 2006c; Wijatkowski et al., 1990). Further, at wave 2, 
high scores on Agreeableness, Conscientiousness and Emotional Stability (i.e., low on 
Neuroticism) were indicative of lower involvement in smoking. The findings on Emotional 
Stability concur with other studies which reported that Neuroticism is a risk factor for 
smoking (e.g., Cherry & Kiernan, 1976; Wijatkowski et al., 1990). Moreover, Otten et al. 
(2006c) reported similar findings for Extraversion, Agreeableness, Conscientiousness, and 
Emotional stability, also suggesting that the latter three dimensions are protective factors and 
Extraversion is a risk factor. Longitudinal findings indicated that adolescents scoring high on 
Extraversion and low on Emotional stability are more likely to initiate smoking one year later 
(for similar findings see Cherry & Kiernan, 1976).
It is important to stress that longitudinal analyses also allows to examine the direction 
of effects. In the longitudinal analyses, however, we primarily tested whether personality was 
a precursor of adolescent smoking. However, recent studies indicated that the relationship 
between Neuroticism and Extraversion on the one hand and smoking on the other may be bi-
directional, suggesting that, e.g. high scores on neuroticism could be both a cause and an 
effect of smoking (e.g., Fowler et al., 1996; Pritchard, 1991). For example, Fowler et al. 
(1996) suggested that smoking cigarettes may affect mood (Extraversion, and Neuroticism) 
because smoking inhibits monoamine oxidase which breaks down the neurotransmitters 
involved in mood regulation. Future studies could examine the effects of smoking initiation  
on personality traits; the current data, with only a small sample of regular smokers, do not 
allow this type of analysis. 
Chapter 10 - Personality and Adolescent Smoking      
211
Further, although Extraversion proved to be a major predictor, the other four 
personality dimensions may be of minor importance in explaining adolescent smoking and 
smoking initiation. The relatively low percentages of explained variance suggest that other 
factors may be important in explaining smoking initiation, e.g. peer pressure (e.g., Engels, 
Knibbe & Drop, 1999a), smoking-specific cognitions (De Vries, Backbier, Kok, & Dijkstra, 
1995), and parental behavior (Jackson & Henriksen, 1997).
Regarding the person-oriented approach, we should stress that the constellation of the 
three personality types in the current study closely resembled those found in other studies 
(e.g., Akse et al., 2006; Dubas et al., 2002; Scholte et al., 2005). Moreover, the cross-sectional 
findings of our study indicated that in wave 1 Overcontrollers were less likely to smoke than 
Resilients. One year later, Undercontrollers were more likely to smoke than Resilients. The 
latter finding is in line with other reports on the association between personality types and 
adolescent substance use (Van Lieshout et al., 1998; Shedler & Block, 1990). However, our 
longitudinal findings in adolescents indicated that personality types do not predict 
adolescent’s smoking onset. In summary, we can conclude that the main effects of personality 
types to predict adolescent smoking are not consistent over the two waves, but are in the 
suggested direction. A possible explanation is that because the person-oriented approach does 
not result in a group consisting mainly of adolescents scoring high on Extraversion and low 
on Emotional Stability (the strongest personality traits affecting smoking onset), we could not 
detect differences between the three groups. A statistical explanation is that because the 
power is limited and the effects of personality types are not very strong, no significant 
differences emerged.  
With respect to whether birth order moderated the association between personality 
traits and adolescent smoking, older siblings proved to be more conscientious and agreeable 
than younger siblings, but no difference was found between older and younger adolescent 
siblings with regard to personality types. A review by Sulloway (1995), showed similar 
findings for Conscientiousness, but not for Agreeableness. A possible explanation for our 
findings is that because older siblings tend to act as surrogate parents towards their younger 
siblings they may identify more strongly with their parents and authority (e.g., Kagan, 1971, 
p.148; Sulloway, 1995). This may result in older siblings being more agreeable and 
conscientious than their younger siblings who tend to be more rebellious (Rohde et al., 2003). 
Secondly, we found that younger siblings were less likely to smoke than older siblings. 
However, we found no indication for a moderating effect of birth order on the association 
between personality and adolescent smoking, suggesting that the relation between personality 
and adolescent smoking is similar for both older and younger siblings. 
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Limitations 
Some limitations of this study should be addressed. First, underreporting of 
smoking among adolescents may have occurred because they filled out the 
questionnaire in the presence of their parents. However, to help diminish this problem 
our interviewers were present when the four family members filled out the 
questionnaire. Second, birth order is strongly related to age, and age in turn is strongly 
related to adolescent smoking; therefore, the meaning and interpretation of birth order 
deserves some attention. In our study there was some overlap in age between the two 
siblings: the older siblings were aged 14 to 17 years old and the younger siblings 13 to 
15 years. To disentangle birth order and age effects, long-term longitudinal data are 
needed to establish whether some results are due to birth order or age. We can state, 
however, that the effects of birth order (or age) in the present study were minimal.
Third, although we measured birth order, we can only differentiate between the older 
and younger sibling; i.e. this does not mean that the older sibling is the firstborn and 
the younger sibling is the youngest in the family. In this study, the older sibling may 
be the firstborn or the middle born, and the younger sibling may be the middle born or 
the youngest sibling. To obtain a total picture, future studies on birth order need to 
include longitudinal data of children passing through various stages of the family life 
cycle, whole or completed families, socioeconomic status, siblingship size, and the 
age difference between the siblings. Fourth, we only looked at the main effects of 
personality on adolescent smoking; however, personality may also play a role in the 
interaction with environmental influences (e.g., O’Connor & Dvorak, 2001; Stein, 
Newcomb, & Bentler, 1996). In some environments certain personality characteristics 
might serve as a protective function, and in other environments the same 
characteristics might increase vulnerability (e.g., O’Connor & Dvorak, 2001). For 
instance, the effects of extraversion might be strongest when adolescents experience 
implicit or explicit social pressure to start smoking by peers or parents. Furthermore, 
the impact of parents’ efforts to prevent their children from smoking, (e.g. by 
enforcing non-smoking rules at home, or frequently communicating about smoking 
matters with children) might be most profound if children score high on 
Agreeableness. Additional studies are needed to investigate personality-environment 
interactions to provide information for the development of effective prevention 
programs. Finally, longitudinal studies also should investigate the long-term effects of 
personality on smoking onset.  
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Conclusions and Implications 
The present study shows that some personality traits do affect smoking in 
adolescents. The question arises whether personality really is such an important factor in 
developing addictive behavior in adolescents? Our findings are not straightforward. Although 
our results consistently indicate that adolescents scoring high on Extraversion are more likely 
to smoke, no clear picture emerged for the other personality traits. The explained variance of 
personality in predicting adolescent smoking is rather limited (see also Otten et al., 2006c), 
the explained variance of the three personality types was even lower than the five personality 
dimensions. Moreover, the person-oriented approach had no predictive value on long-term 
effects. Thus, we conclude that prevention programs should employ a more variable-centered 
approach rather than a person-oriented approach. These programs should also aim at 
addressing the personality dimensions Extraversion and Emotional Stability because these 
proved to have a long-term effect on adolescent smoking. Further, it is assumed that these two 
dimensions are also related to the self-efficacy of an adolescent. Self-efficacy is a component 
often used in prevention programs aiming to enhance the self-efficacy of adolescents in order 
to resist smoking. For optimal effects, such self-efficacy prevention programs should differ 
for adolescents who are high on Extraversion and low on Emotional stability. For instance, 
adolescents scoring high on Extraversion are more likely to encounter hazardous/risky 
situations and meet people with risky behaviors, and might therefore benefit more from self-
efficacy enhancing information. Whereas adolescents low in Emotional stability will benefit 
more of stress self-efficacy enhancing information. Future studies on personality-environment 
interactions need to establish whether certain personality characteristics in adolescents serve 
as a protective factor or a risk factor in certain environments. Studies to date indicated that 
adolescents with a more outgoing interpersonal nature are at higher risk for smoking. Thus, 
public health campaigns and/or personalized treatment to prevent smoking should be aimed at 
this high-risk group. 
Notes
1     In the logistic regression analyses the interaction terms were centered to avoid 
multicollinearity with the independent variable. 
2     Birth order moderated the effect on the association between Emotional Stability 
and adolescent smoking onset. However, because this result was significant in the 
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multivariate analysis but not in the univariate analysis, this interaction effect is not reported in 
this paper.  
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In this thesis we examined how parents, peers and personality characteristics play a role in the 
development of smoking among Dutch youth. The results presented in Chapters 2 to 10 will be briefly 
summarized (see also Table 1) and discussed. In addition, we will address the limitations of the study 
and present some directions for future research. Finally, overall implications will be discussed in terms 
of future prevention programs and governmental actions.  
Summary of the Main Findings  
Parental Factors and the Early Phases of Adolescent Smoking 
The first question posed was “What role do parents play in adolescents’ early phases of 
smoking and which mechanisms are involved?” The findings related to this question are reported in 
Chapters 2 to 6. Three main items emerged: general parenting, smoking-specific parenting, and 
parental smoking.  
The findings presented in Chapter 2 show that general parenting is mainly indirectly, rather 
than directly, associated with adolescent smoking. Our cross-sectional and longitudinal results indicate 
that the association between parental knowledge and parent-child relationship on the one hand, and 
adolescents’ lifetime smoking and smoking initiation on the other, are mediated by smoking-related 
cognitions (i.e., social norm, attitudes, and self-efficacy).  
In Chapters 3 and 4 we examined whether smoking-specific parenting practices (i.e., no-
smoking agreement, house rules, frequency and quality of communication, constructive and negative 
reaction) are associated with the early phases of adolescent smoking. The cross-sectional results 
presented in Chapter 3 indicate that only frequency and quality of smoking-specific communication 
are associated with adolescent smoking. The less frequently parents talk about smoking-related issues 
with their adolescents and the more often this communication takes place in a good, constructive and 
respectful manner the less likely it is that the adolescent will smoke. This finding (resulting from a 
multiple-informant method) proved to be consistent among the different members (mother, father, 
older and younger sibling) within the family. The associations between the frequency and quality of 
smoking-specific communication on the one hand and adolescent smoking on the other, are also 
shown to be valid for both the mothers and fathers. In addition, the findings do not differ between girls 
and boys.  
The longitudinal findings on smoking-specific communication presented in Chapter 4 show 
that quality of smoking-specific communication is a protective factor for adolescent smoking (see Box 
1 and 2 in Chapter 4). The longitudinal findings on frequency of smoking-specific communication by 
parents indicate that the frequency of smoking-specific discussions does not prevent or discourage 
adolescents from smoking, and for the younger siblings it even appears to have a significant 
counterproductive effect. Further, this thesis examined whether reciprocal influences (i.e., bi-
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directional effects) exist between the frequency of smoking-related communication and adolescent 
smoking. Chapter 4 shows that there is a bi-directional relation between the frequency of smoking-
specific communication and adolescent smoking. Frequent communication on smoking-related issues 
increases the likelihood for younger siblings to smoke, and in the case that adolescents already smoke 
then parents and adolescents talk more frequently later on. 
Chapter 5 shows that general parenting dimensions and smoking-specific communication are 
strongly related, and that smoking-specific parenting mediates the relationship between general 
parenting and adolescent smoking. Parental support and psychological control are both indirectly 
related to adolescent smoking through smoking-specific communication. High parental support is 
strongly associated with a high quality of communication and, in turn, a high quality of 
communication is associated with a decrease in adolescent’s likelihood to smoke. Parents who exert 
manipulative, suppressing control (i.e., psychological control) on their children (but also parents who 
support their children) are parents who talk more frequently with their children, and this in turn, is 
related to adolescent’s higher likelihood to smoke.  
In Chapters 2 to 5 we investigated whether parental smoking is associated with adolescent 
smoking. It is shown that parental smoking is directly associated with adolescent smoking, although 
the findings are not consistent. The cross-sectional and longitudinal results in Chapter 2 indicate that 
parental smoking is directly associated with adolescents’ lifetime smoking (i.e., never versus ever 
smoking) and smoking onset. The cross-sectional results in Chapter 5, however, show that mother’s 
smoking - but not father’s smoking - is directly associated with adolescent smoking. In contrast, the 
results in Chapter 3 are consistent across multiple reporters and show that neither maternal nor 
paternal smoking is associated with adolescent smoking. The studies in Chapters 2 and 5 indicate that 
parental smoking is indirectly associated with adolescent smoking. Chapter 2 shows that parental 
smoking is indirectly associated with adolescent smoking through the adolescent’s smoking-related 
cognitions. Further, Chapter 5 shows that parental smoking is associated with a lower quality of 
smoking-specific communication. In turn, a lower quality of smoking-specific communication is 
associated with a higher likelihood of adolescent smoking.  
In sum, the studies in this thesis indicate that parental smoking is both directly and indirectly 
associated with the early phases of adolescent smoking. Further, we examined whether parental 
smoking moderates the association between general and smoking-specific parenting on the one hand 
and adolescent smoking on the other. In other words, whether the parenting practices which smoking 
parents undertake have similar effects on adolescent smoking compared to non-smoking parents. 
Chapters 2 to 4 indicate that, in general, parental smoking does not moderate the association between 
parenting and adolescent smoking. This thesis implies that non-smoking and smoking parents, 
undertaking general and smoking-specific parenting practices, influence their adolescent’s smoking-
related cognitions and smoking behavior in a similar way.   
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We examined whether parents provide reliable reports on adolescent smoking, and also whether 
adolescents provide reliable reports on their parents’ smoking. Reporting about another person’s 
behavior is also called a proxy report, and in this thesis we compared proxy reports with individual 
self-reports on smoking. The findings presented in Chapter 6 indicate that the proxy reports of the 
mothers and fathers are rather inaccurate indicators of their offspring’s lifetime and current smoking 
status. In contrast, adolescents are more accurate reporters of their parents’ lifetime and current 
smoking.  
Engagement with Peers and Smoking in Young People 
Besides the role of the parents, we were interested in how peers affect adolescent smoking. 
The second question was “Do peers play a role in adolescent’s early phases of smoking, which 
mechanisms are involved, and do peers play a role in the continuation and maintenance of smoking in 
young adulthood?” The findings related to these questions are reported in Chapters 7 to 9. We mainly 
focused on peer influences such as best friends, close-in-age siblings, and unfamiliar peers (i.e., 
strangers). The results indicate that these persons in the direct environment play an important role in 
adolescent smoking. The longitudinal findings presented in Chapter 7 indicate that there are reciprocal 
associations between best friends and adolescent smoking. Adolescents (older and younger siblings) 
with a smoking best friend are more likely to smoke, and best friends with a smoking adolescent (older 
or younger sibling within a family) are also more likely to smoke. With regard to the specific 
transition from never smoking to initiation of smoking, older and younger siblings with a smoking best 
friend have a higher likelihood to initiate smoking. Chapter 7 also shows that siblings influence 
adolescent smoking. Adolescents with a smoking older sibling are more likely to smoke and are more 
likely to initiate smoking. Older adolescent siblings are, however, not affected by the smoking of their 
younger siblings.  
Chapter 8 indicates that the smoking of complete strangers does affect individual smoking. In 
a laboratory bar setting, young people seem to imitate the smoking of complete strangers. Initiation of 
a smoking event (first cigarette) by the participant is strongly affected by craving and imitation, but 
imitation and a warm sociable interaction have a stronger effect on continuation of smoking in an 
experimental session of 30 minutes. Our findings indicate that imitation effects are displayed with 
respect to the total number of cigarettes smoked and lighting up a first, second, or third cigarette, but 
imitation does not occur in terms of the duration of the cigarette or in terms of the time elapsing 
between each cigarette (i.e., inter-cigarette interval).  
We also examined whether genetic and/or environmental influences explain why adolescents 
engage with certain peers. The findings presented in Chapter 9 show that adolescent’s engagement 
with peers could, for a major part, be attributed to heredity. Genetic and nonshared environmental 
influences explain adolescent’s engagement with college-oriented peers. Genetic, shared 
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environmental and, to a much lesser extent, nonshared environmental influences explain adolescent’s 
engagement with delinquent and substance- using peers. Chapter 9 also shows that adolescent’s 
engagement with college-oriented peers is negatively associated with smoking in young adulthood. In 
contrast, adolescent’s engagement with delinquent and substance-using peers is positively associated 
with smoking in young adulthood. We were interested in whether genetic and/or environmental 
influences explain these associations between adolescent’s engagement with certain peers (i.e., peer 
college orientation, and peer delinquency and substance use) and young adult’s smoking. Genetic 
influences and, to a lesser extent nonshared environmental influences, explain the association between 
adolescents’ engagement with college-oriented peers and smoking in young adulthood. Further, 
genetic influences and (to a lesser extent) shared environmental influences explain the association 
between adolescent’s engagement with delinquent and substance-using peers and smoking in young 
adulthood.  
Adolescent’s Personality Characteristics and Smoking Initiation  
In addition to the role of parents and peers, we examined the function of the adolescent’s 
personality characteristics in adolescent smoking initiation. The final question was “Do the personality 
characteristics of an adolescent play a role and influence their smoking behavior”. The findings 
related to this question are reported in Chapter 10.  
Chapter 10 demonstrates that the adolescent’s personality is prospectively associated with 
adolescent smoking. We employed two approaches: the variable-centered approach (i.e., personality 
dimensions) and the person-oriented approach (i.e., personality types). With regard to the longitudinal 
findings on the variable-centered approach, Extraversion is marginally but positively related to 
adolescent smoking onset, and Emotional Stability (i.e. low on Neuroticism) is marginally but 
negatively related to adolescent smoking onset. With regard to the person-oriented approach, 
personality types do not predict adolescent smoking onset. Both approaches indicate that the effect of 
personality on adolescent smoking does not depend on birth order or on gender of the adolescent. 
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Table 1  
Overview of the Main Findings in this Thesis 
Finding/statement  Chapter 
General parenting is indirectly associated with adolescent smoking through 
smoking-related cognitions.  
 2 
Of the several smoking-specific parenting practices that parents may undertake 
(i.e., no-smoking agreement, house rules with respect to smoking, frequency and 
quality of communication, constructive and negative reaction) the frequency and 
quality of communication are the only two smoking-specific parenting practices 
that are significantly related with adolescents’ smoking. 
 3 
Quality of smoking-specific communication is a protective factor in the 
development of adolescent smoking.  
 3 & 4 
Frequency of smoking-specific communication is not related to older sibling 
smoking but has a counterproductive effect in younger sibling smoking. 
 4 
General parenting communication and smoking-specific communication are 
related. Smoking communication mediates the relationship between general 
parenting and adolescent smoking. 
 5 
Parental smoking is both directly and indirectly associated with adolescents’ 
lifetime smoking and smoking onset.  
 2 & 5 
Both non-smoking and smoking parents affect their adolescents’ smoking-related 
cognitions and adolescents’ smoking onset in the same way by general parenting. 
 2 
Smoking parents are less engaged and undertake less smoking-specific parenting 
practices than non-smoking parents, although both non-smoking and smoking 
parents have an effect on adolescent smoking by undertaking smoking-specific 
parenting. 
 3 & 4 
The counterproductive effect of frequency of smoking-specific communication on 
adolescent smoking does not depend on whether or not the parents smoke. 
 4 
Parents react to their adolescents’ (smoking) behavior by talking more frequently 
with their adolescent about smoking-related issues.  
 4 
Mother and father proxy reports are rather inaccurate indicators of their 
offspring’s (aged 13-17 years) lifetime and current smoking status. 
 6 
Adolescents (aged 13-17 years) are quite accurate in estimating parents’ lifetime 
and current smoking.  
 6 
Best friends and adolescents influence each others smoking.   7 
Older siblings affect younger siblings’ smoking, but not the other way around.  7 
Smokers tend to imitate other people’s smoking when tested in an observational 
experimental study. 
 8 
Genetic and non-shared environmental influences contribute to peer college 
orientation while genetic, shared and non-shared environmental influences 
contribute to peer delinquency and substance use. 
 9 
Genetic and environmental influences contribute to the association between 
adolescents’ peer characteristics and smoking in young adulthood.  
 9 
Extraversion and Emotional Stability (i.e., low on Neuroticism) are related to the 
onset of adolescent smoking. 
 10 
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Elaboration on the Main Findings 
Impact of Socialization Processes 
Individuals develop a smoking behavior due to several underlying socialization processes. For 
example, individuals observe and model the smoking behavior of others, form their cognitions and 
adjust their behavior to the social norms on smoking, or start smoking because of social pressure from 
people in their environment. A longitudinal study by De Vries and colleagues (De Vries, Backbier, 
Kok, & Dijkstra, 1995) showed that modeling, social norms and social pressure are distinctive 
constructs and each make a unique contribution to an individual’s smoking. Thus, in the literature on 
smoking, several theories and processes are propounded to explain social influences in relation to 
adolescent smoking. For example, Cialdini, Reno and Kallgren (1990) suggested that it is useful to 
make a differentiation between descriptive norms and injunctive norms (see also Turner, 1991).  
Descriptive Norms. 
Descriptive norms refer to the actual behavior of others in the immediate environment (e.g., 
parents, siblings and peers). With respect to the actual smoking behavior of important others in the 
environment, a review by Avenevoli and Merikangas (2003) implied that smoking peers had the 
greatest impact on adolescent smoking, followed by smoking siblings, and then parental smoking. The 
descriptive norms are in line with aspects of the Social Learning theory of Bandura (1977, 1986). The 
Social Learning Theory is one of the theories frequently used to explain how parents and peers 
influence adolescent smoking. According to this theory (important) persons in the environment 
function as role models. Individuals observe, model and imitate the behavior of these role models and, 
therefore, the behavior of these role models has a direct effect on the individual’s behavior. In this 
thesis we found support for this theory. Chapters 2 and 8 show that adolescents and young adults 
model or mimic (consciously or unconsciously) the actual smoking behavior of others in the 
environment. However, three issues need to be addressed with regard to the direct effects of smoking 
peers/parents that have been shown in this thesis.  
The first issue is that the impact of parents, best friends and siblings’ smoking on adolescent 
smoking proved to be small to moderate - which is in line with earlier studies (e.g., Avenevoli & 
Merikangas, 2003; Ennett & Bauman, 1994). This does not mean that smoking of important others in 
the environment is not influential, because even small effects can have a large cumulative impact over 
time. For example, the more smoking models there are in the environment of the adolescent the greater 
the risk that the adolescent will smoke (Taylor, Conard, Koetting, O’Byrne, Haddock, & Poston, 
2004). However, a possible explanation why the effect sizes proved to be small to moderate is that the 
direct effects of parental, best friend and sibling smoking may be mediated or moderated by other 
important variables. This is in line with a review of Avenevoli and Merikangas (2003) that indicated 
that the direct effect of parental smoking on adolescent smoking was often eliminated when other 
variables were included in the model. This might also explain why, in Chapter 3, we do not find a 
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direct association between parental smoking and adolescent smoking in the multivariate model. In this 
thesis the direct effects of parental smoking are not consistently shown (see Chapters 2, 3 and 5) and 
there may be other explanations for this ambiguous finding. Parents’ smoking might have the greatest 
effect when the children reach a certain age. For example, at age 10 to 14 years the child may be more 
likely to model the smoking behavior of parents than younger or older children. Older children will 
probably spend more time outside the house and therefore role models in the environment, other than 
parents, might exert more influence on their behavior. Another explanation is that the effect of both 
parents smoking may be stronger than when only one of the parents is a smoker, due to a cumulative 
effect on adolescent smoking when both parents smoke (Taylor et al., 2004). The smoking behavior of 
both parents together had a greater effect on adolescent smoking (Chapter 2), than when examining the 
effect of smoking separately for mothers and fathers (Chapters 3 and 5).  
A second issue to be addressed is that Chapter 7 shows that the older sibling’s smoking affects 
the younger sibling’s smoking but the smoking behavior of the younger sibling does not affect the 
older sibling. This suggests that, among close-in-age siblings, the older sibling functions as an 
important role model for the younger sibling but not vice versa (Bard & Rodgers, 2003). It is 
interesting that older siblings do not perceive their younger siblings as important role models, 
presumably because older siblings have other (older) persons that fulfill this role.  
The third issue is that research on smoking usually focuses only on parents and peers (e.g., 
best friends and siblings) as the primary sources of socialization influences in the environment of 
adolescents (Avenevoli & Merikangas, 2003). However, other persons in the environment may also 
function as important role models for youngsters. Our findings reveal that the smoking behavior of 
strangers also affects adolescent’s smoking continuation; therefore, strangers or other ordinary persons 
should be considered to function as an important socializing factor in the lives of young people. The 
impact of the smoking of strangers in a public setting should not be underestimated. Further, persons 
such as teachers, nannies, grandparents, uncles and aunts etc. might also function as important 
socializing factors; however, little is known about the impact of the smoking behavior of such persons 
on adolescent smoking. When adolescents spend much time at the house of their best friend or 
intimate partner, the parents of their friends and/or intimate partner might also function as a role 
model. Therefore, future research on smoking should take into account the full range of persons in the 
environment of the adolescent and not focus only on parents and friends. 
Injunctive Norms. 
Injunctive norms concern the social approval or disapproval of others. With respect to 
smoking, these norms refer to the adolescent’s motivation to become a smoker because of opinions of 
(important) others in the environment (e.g., parents and peers) on smoking. Our findings tend to 
support the theory of injunctive norms. Chapter 2 shows that the association between general 
parenting and adolescent smoking is entirely mediated by adolescent’s smoking cognitions and 
intentions. The association between parental smoking and adolescent smoking is partly mediated by 
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adolescent’s smoking cognitions and intentions. Thus, persons in the environment - besides their direct 
effects - also indirectly affect adolescent smoking. Parents and peers (e.g., friends, and siblings) as 
well as others in the environment of the adolescent (e.g., teachers, uncles, aunts, etc.) may also 
influence adolescent’s smoking-related cognitions and smoking intentions by transmitting their values 
and opinions on smoking-related issues (Conrad, Flay, & Hill, 1992).  
Investigating Indirect and Direct Effects Simultaneously. 
Most research on smoking has primarily focused on the direct effects of parents and peers on 
adolescent smoking, and less on the possible indirect effects of parents and peers on adolescent 
smoking. When including only a limited set of predictors of smoking, the direct effects of relevant 
predictors examined in previous studies will mostly show to be significant. Extending the limited set 
of predictors with variables such as the behavioral characteristics of the adolescent as mediators might 
explain the direct effects of parents and peers on adolescent smoking. This is also called the problem 
of the omitted variables (Kaplan, 2000). However, it is not statistically possible to include all relevant 
determinants of smoking in one model and to test them all simultaneously (Engels, Knibbe, & Drop, 
1999a). Therefore, the direct effect shown in previous studies does not necessarily mean that this 
could not actually be an indirect effect.  
To examine whether the effects of parents are direct and/or indirect effects we extended the 
Theory of Planned Behavior (TPB). By extending the TPB we are able to explore whether parents 
indeed (as assumed in previous studies) have only a direct influence on adolescent smoking, or 
whether parents primarily indirectly influence adolescent smoking by affecting adolescent’s cognitions 
about smoking. Chapter 2 indicates, however, that general parenting is only indirectly associated with 
adolescent smoking while parental smoking is both directly and indirectly associated with adolescent 
smoking. We did not include the possible indirect effects of peers on adolescent’s smoking but a study 
by Flay et al. (1994) showed that, besides a direct influence, peers also indirectly influence adolescent 
smoking. Peers’ smoking indirectly influences adolescent smoking through adolescent’s smoking-
related cognitions and adolescent’s motivation to smoke. Thus, important persons (e.g., parents and 
peers) in the environment that function as sources of socialization might have a direct and/or indirect 
influence on an individual’s smoking behavior; therefore, it is necessary to test both effects 
simultaneously in one model. Recently, the Integrated Change Model (I-Change Model; De Vries et 
al., 2003b) was developed to specify these indirect and direct influences of socio-cultural factors (e.g., 
parenting, peer influences) in one model.  
In conclusion, research on smoking should examine both the direct and indirect effects of 
parents and peers in one model (e.g., extension of the TBP, or the I-Change Model) and use path 
analyses to more precisely elucidate how parents and peers play a role in young people’s smoking. 
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Interference from Inside the Family 
General Parenting. 
We examined general parenting by focusing on the general parenting dimensions: support and 
strict control. In the literature on general parenting dimensions, little (longitudinal) research has been 
done on how psychological control (a third dimension) affects adolescent smoking (Engels, 
Finkenauer, Kerr, & Stattin, 2005). Hence, the effects of this manipulative and suppressing type of 
control undertaken by parents needs further study. Another approach of studies on general parenting is 
to focus on general parenting styles, which generally consist of a combination of two or more 
parenting dimensions. Studies on general parenting styles often identify four main styles: authoritarian 
parenting, authoritative parenting, permissive parenting, and rejecting-neglecting parenting 
(Baumrind, 1982; 1991). Authoritative parenting appears to be a protective factor for adolescent 
smoking initiation (Cohen, Richardson, & LaBree, 1994; Henriksen & Jackson, 1998; Jackson, Bee-
Gates, & Henriksen, 1994).  
In this thesis we did not examine the association between general parenting styles and 
adolescent smoking. However, future studies should include parenting styles because it is assumed 
that the combination of parenting characteristics is influential in child development (Baumrind, 1991; 
Darling & Steinberg, 1993). In daily life, parents use a combination of the support and control 
dimensions when interacting with their child. Thus, including parenting styles could provide additional 
information on how parents influence their child’s development of smoking. The problem is, however, 
that the identified parenting styles may not necessarily be undertaken by, for example, Dutch parents. 
Thus, only those parenting styles should be identified and examined that adequately represent the 
distinct sets of parenting behaviors within the population that is included in the study sample (for more 
information see Vuijk, Vermulst, Van Lier, & Crijnen, 2006).  
Smoking-Specific Parenting. 
Besides general parenting, parents undertake smoking-specific parenting. Our findings 
indicate that smoking-specific parenting is not as effective in discouraging and preventing adolescents 
from smoking as suggested by previous studies (e.g., Chassin, Presson, Todd, Rose, & Sherman, 1998; 
Clark, Scarisbrick-Hauser, Gautam, & Wirk, 1999; Henriksen & Jackson, 1998), except for quality of 
smoking-specific communication. The frequency of smoking-related discussions between parents and 
adolescents even shows a counterproductive effect in younger siblings within the family (see Chapter 
4). This latter finding is surprising, and there are three possible explanations for this. First, the effect 
of frequency of smoking-specific communication on adolescent smoking may develop in a parabolic 
trend, which we could not have detected based on the way we included frequency of communication 
in the analysis. There may be an optimal level of talking frequently about smoking-related issues and 
that talking too often (but also not talking at all) may account for adverse effects. Second, the effect of 
frequency of smoking-specific communication on adolescent smoking issues might depend on who 
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takes the initiative to discuss smoking-related issues: the parent or the adolescent. We assume it is 
more important when the adolescent takes the initiative as this suggests that the adolescent is 
interested in and values the opinion of the parents on smoking-related issues; therefore, adolescents 
taking the initiative may have a preventive effect on adolescent smoking. In contrast, parents can take 
the initiative, even when the adolescent is not interested in discussing smoking matters, and this might 
result in an opposite or counterproductive effect. Third, the effect of the frequency of communication 
may depend on the style or manner of the communication (Jaccard, Dittus, & Gordon, 1998). Previous 
research on smoking-specific communication did not take into account how parents and adolescents 
perceive this communication on smoking-related issues, and whether this communication is 
appreciated by parent and adolescent and occurs in a respectful manner (i.e., quality of smoking-
specific communication). Chapter 4 shows, however, that the effect of the frequency of 
communication does not depend on the manner of communication.  
This thesis (Chapters 3, 4 and 5) shows that the quality of smoking-specific communication is 
an important and effective smoking-specific parenting practice to prevent and discourage adolescents 
from smoking (see also Den Exter Blokland, Engels, Harakeh, Hale, & Meeus, 2006b; Otten, Harakeh, 
Vermulst, Van Den Eijnden, & Engels, 2006a). Our results indicate that it does not matter whether 
parents undertake smoking-specific parenting practices, but more important is the way in which 
parents do this and their timing. The quality of communication should perhaps also be taken into 
account in other fields of research, e.g. when investigating alcohol or illicit drug use. Future research 
is necessary to understand how the quality of communication between parent and adolescent in 
families can be improved so that both parents and adolescents appreciate communication on smoking-
related issues, and also feel that they have engaged in a respectful manner of communication. This is 
important because then intervention studies and prevention programs could be developed to improve 
parent-adolescent communication on smoking-related issues.  
 It is perhaps surprising that most of the smoking-specific parenting practices (e.g., house rules 
not to smoke, no-smoking agreement, frequency of smoking-specific communication, constructive 
reactions, and negative reactions) included in this thesis did not prevent Dutch adolescents from 
smoking initiation and experimentation. Research on smoking-specific communication is still in its 
infancy and there are some explanations as to why our findings are not in line with previous studies. 
First of all, most studies on smoking-specific parenting were conducted in the USA. Smoking-specific 
parenting practices undertaken by Dutch parents compared to American parents might have different 
effects on their offspring’s smoking behavior because of, for example, differences in social norms on 
smoking and cultural differences between these two countries (Elling-De Boer, 1999). Second, 
comparison of our findings with the few previous studies on smoking-specific parenting practices is 
difficult because of differences in the methods used. Previous studies have examined only a few of the 
smoking-specific parenting practices (i.e., smoking-specific discussion, rules not to smoke, punishing 
smoking) and these variables were often assessed by only one or two items in the questionnaire (e.g., 
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Jackson & Henriksen, 1997). In addition, some constructs (e.g. smoking-specific discussion) were 
assessed in different ways across studies making comparisons between them difficults. For example, 
in some studies smoking-specific discussions referred to whether smoking-specific discussion took 
place or not (Jackson & Henriksen, 1997), in other studies it reflected the frequency of discussions 
(Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001), while again others measured it as parents’ 
intentions to discuss reasons for not smoking with their children (Chassin et al., 1998). Third, it is 
important how parents undertake these smoking-specific parenting strategies. Smoking-specific 
parenting practices might not work when parents undertake these strategies in an authoritarian 
parenting style. Similar to the quality of smoking-specific communication, adolescents may need to 
perceive that the smoking-specific parenting practices are undertaken in a respectful manner by their 
parents. Moreover, both parents and adolescents have to value these smoking-specific parenting 
practices. Fourth, it is possible that these smoking-parenting strategies do not prevent adolescents from 
smoking directly, but indirectly influence adolescent smoking. Whitaker and Miller (2000) suggested 
that peers might mediate the effect of the frequency of specific communication on adolescent 
behavior. They also postulated that the association between peers and adolescent behavior might be 
moderated by the frequency of specific communication. For example, adolescents who perceive peer 
pressure to smoke, but have frequently discussed smoking-related issues with their parents, are 
probably more able to resist peer pressure to smoke compared to adolescents who did not have such 
discussions with their parents. Another assumption is that adolescents who do not talk often with their 
parents on smoking-related issues might search for this information among their peers. Finally, 
another explanation is that smoking-specific parenting practices do not prevent adolescents from 
taking up smoking but are influential with respect to continuation of smoking in young adulthood. It is 
recognized that different stages and transitions of smoking may have different determinants (Chassin, 
Presson, & Sherman, 2005b). For example, parents who set rules not to smoke inside the house may 
not prevent adolescent’s initiation or experimentation but may prevent their adolescent from 
continuation of smoking. Longitudinal research is needed to investigate the effects of smoking-
specific parenting on several smoking outcomes/trajectories and phases, and not only on the early 
phases of smoking (Darling & Cumsille, 2003).  
In the Netherlands, prevention campaigns encourage parents through the media (worldwide 
web, television, magazines/newspaper) to undertake smoking-specific parenting practices (e.g., talking 
frequently with their children on smoking-related issues, setting rules not to smoke inside the house, 
and establishing a no-smoking agreement with their children) (e.g., Stivoro, 2005). However, our 
findings show that prevention campaigns should primarily focus on the quality of smoking-specific 
communication, and effective programs should therefore be developed to improve the quality of 
smoking-specific communication between parent and adolescent. Other smoking-specific parenting 
practices failed to prevent adolescents from smoking and, therefore, these smoking-specific parenting 
practices (in particular frequency of smoking-specific communication) should not be encouraged via 
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the media. Our studies are among the few Dutch studies to examine the effect of smoking-specific 
parenting practices on adolescent smoking. More studies are needed in the Netherlands to investigate 
whether our findings on smoking-specific parenting practices are similar for different age groups and 
for other smoking outcomes/trajectories, in order to develop effective evidence-based prevention 
programs.  
Differences between Older and Younger Siblings 
Previous research on smoking did not focus on processes within families because generally 
only one adolescent of each family participated (Darling & Cumsille, 2003). Due to the full-family 
design in the ‘Family and Health’ study we were able to examine whether the effects of parental 
factors on the development of adolescent smoking are similar for both older and younger adolescent 
siblings in the same family, focusing on within-family differences. The findings presented in Chapters 
3 to 5 indicate that the associations between parental factors and adolescent smoking are in general 
similar for the older and younger sibling, except for frequency of communication. These findings are 
largely in line with the study of Chassin and colleagues (Chassin, Presson, Sherman, Montello, & 
McGrew, 1986), albeit their study focused on between-family factors. Their study indicated that the 
effect of parental support on adolescent smoking did not depend on the age of the adolescent. 
However, strict control of the parents had a differential effect on older and younger adolescents. A 
high level of strict control among younger children was related to a higher likelihood of smoking in 
younger children. In contrast, among older children a low level of parental control was related to a 
higher likelihood in smoking among older adolescents. Our findings with regard to the frequency of 
smoking-specific communication are similar to those of Chassin and colleagues on parents’ strict 
control among younger adolescents. Our results show that the frequency of communication over time 
was especially counterproductive for the younger sibling (see Chapter 4). A possible explanation for 
this counterproductive effect is that parents tend to talk more frequently with their younger adolescent 
about smoking-related topics compared to the older adolescent within the family. The younger 
children might perceive this as ‘unfair’ and therefore do the opposite, i.e. start smoking.  
The overall absence of differences in parental effects on the older and younger sibling might 
be because in our study the maximum age difference between these siblings was only three years. 
Therefore, these close-in-age older and younger siblings within a family react to parents in a similar 
way with regard to the development of smoking (except with regard to the frequency of smoking-
specific communication). Presumably, parents treat these close-in-age siblings in a similar way and 
manner, except with respect to the frequency of smoking-specific communication. We also examined 
whether parenting targeted at one child has an effect on the development of smoking in his/her sibling 
(i.e., cross-effects). However, in this age group no cross-effects emerged, perhaps because parents 
treat their children in a similar way. This means that parenting targeted at one child to prevent that 
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child from smoking will not cause the opposite effect (i.e., barricade effect) in the smoking 
development of the other sibling.  
In conclusion, it appears that there is no need for prevention programs to target younger and 
older adolescents differently. However, before prevention programs are specifically developed to 
target the counterproductive effect of the frequency of smoking-specific communication in younger 
siblings, more studies are needed to investigate why smoking-specific communication specifically 
between parent and the younger siblings has a counterproductive effect. As already stated, the 
difficulty in a survey design is to examine who really took the initiative to communicate on smoking-
specific issues. Observational studies would enable to observe families in a laboratory or naturalistic 
setting and provide more insight into the adolescent-parent communication on smoking-related topics. 
Observing interactions between parents and younger/older siblings in the family might help in the 
development of effective intervention and prevention programs with regard to smoking-specific 
communication targeted at younger siblings. 
Processes from Outside the Family 
There is strong and consistent empirical evidence that peer smoking is one of the major factors 
related to experimentation and regular use of smoking (Avenevoli & Merikangas, 2003). In the 
literature two main processes emerge to explain why peer group members are similar with respect to 
their smoking behavior: i.e. selection and influence processes. Wang, Fitzhugh, Green, Turner, Eddy 
and Westerfield (1999) showed that both peer influence and selection occur. However, in most studies 
peer influence and selection processes have not been disentangled. Thus, the impact of friends’ 
smoking on adolescent smoking may have been overestimated. In this thesis we attempted to unravel 
these two processes. The findings presented in Chapters 7 to 9 support the existence of both processes. 
These chapters indicate that both the individual’s genes and the environment explain why adolescents 
engage with certain peers during adolescence, and how peers can have a long-term influence on young 
adults’ smoking. 
In Chapter 9 it is shown that genetic influence and, to a much lesser extent, environmental 
influences contribute to the association between peer characteristics and individual’s smoking. Thus 
these findings provide more support for the selection process than the influence process, although the 
results might have been different had adolescent reports on peers, or reports of the peers themselves, 
been included. It is advised to use multiple perspectives (including reports of the peers themselves) in 
future research to establish whether the pattern differs depending on who (i.e., peers, parents, or 
adolescents) is reporting on the adolescent’s peer characteristics. However, Chapter 9 implies that two 
mechanisms may underlie this presumed selection process. First, other people react to an individual’s 
genetically influenced characteristics, resulting in those persons selecting the target person based on 
his/her characteristics. Second, individuals’ genetically influenced characteristics make the individual 
select, create and modify the environment.  
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Our findings in Chapter 9 are, however, in contrast to those of White, Hopper, Wearing and 
Hill (2003). In their behavioral genetic design they found no support for the genetic contribution on 
the cross-sectional association between peer smoking and adolescent smoking (White et al., 2003). An 
explanation for this difference in results is that our study, in contrast to White et al. (2003), did not 
include peer smoking but looked at broader characteristics of peers, such as college orientation or 
delinquency and substance use. We speculate that homogenous smoking groups are not a result of 
individuals selecting each other based on their smoking behavior, but selecting each other based on 
more broader and general characteristics, such as college orientation or delinquency and substance 
use. When individuals are selected and peer groups are formed, peer group members will be similar 
with respect to these broader and general characteristics and these characteristics, in turn, cause 
adolescents to become a smoker or to remain a non-smoker. It has been shown that peer delinquency 
and peers who have trouble at school or are not college oriented may have a higher risk for smoking 
later on (e.g., Dishion & Owen, 2002; Simons-Morton, Crump, Haynie, Saylor, Eitel, & Yu, 1999). 
For example, peer group members who select each other (unconsciously or consciously) on college 
orientation will be less likely to smoke compared to peer group members who select each other based 
on not following the rules of society and/or showing delinquent and antisocial behavior. Besides peer 
college orientation and peer delinquency and substance use, individuals may also select each other on 
other individual characteristics, such as personality characteristics. 
Besides selection processes, our findings provide support for peer influence processes. 
Smoking of best friends and older sibling’s smoking affect adolescent’s smoking initiation and 
experimentation. However, it should be mentioned that peer influence processes may be stronger 
among adolescents living in single-parent families, or stepfamilies. Our sample included only intact 
families and, therefore, in these families peer influence on adolescent smoking may be smaller than in 
a sample including single-parent families or stepfamilies. The family structure is important. Disrupted 
families may have more problems and the parents may be less able to provide support and a secure 
environment for their children. The Social Bonding theory of Hirschi (1969) assumes that a low level 
of society and social bonding will increase the chance of adolescents engaging in unconventional and 
deviate behavior. This is consistent with most studies showing that young people who have strong 
bonds with school, religion and family, will have less contact with ‘wrong’ friends who engage in 
‘wrong’ behavior (Engels, 2000; Foshee & Bauman, 1992). Thus, in line with the Social Bonding 
theory, adolescents from disrupted families may seek the support and sense of belonging from others 
in the environment (such as peers) and might therefore be more at risk and vulnerable for peer 
influence. Therefore future studies should include adolescents from various family structures, and 
establish whether findings differ among adolescents from different family structures.  
Our focus was on how peers influence smoking, but it is also interesting to examine the role of 
peer influence on avoidance or stopping smoking. It is essential to look at both sides of peer influence; 
i.e. peers can have a ‘bad’ or a ‘good’ influence on adolescent smoking. This might also explain why 
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some individuals do not smoke, or quit smoking. For example, peer pressure by friends and siblings is 
not always negative, they might also discourage adolescents from smoking.  
Survey studies have identified that the imitation mechanism plays an important role in young 
people’s smoking. In this thesis, we used an experimental design to manipulate factors that would 
enable us to examine whether this identified imitation does indeed contribute to an individual’s 
continuation of smoking. Our results show that imitation does explain to some extent why people in an 
experimental bar setting smoke. An issue raised in this thesis is whether we can truly speak of 
imitation, or is the imitation of behavior caused by other underlying social mechanisms. For instance, 
individuals imitate the behavior of others because the individual feels it is appropriate to do so in that 
specific setting, e.g. if others smoke the individual might perceive that the social norm is to smoke, 
especially in a bar setting. However, when a person next to the individual is not smoking (even in a 
bar setting where it is allowed to smoke) the individual might perceive the non-smoking behavior of 
the other person as the social norm. In other words, the individual’s perception that the social norm is 
to smoke because the other person is smoking may be an underlying mechanism that causes the 
individual to imitate the smoking of others. More studies are needed to explore the mechanisms that 
underlie imitation, i.e. which aspects make individuals want to imitate each other. 
The intensity and frequency of smoking of an individual might make some smoking 
individuals more vulnerable for imitation than others. The study in Chapter 8 shows an 
interaction between smoking condition and craving. Participants who have a low urge to 
smoke are more susceptible to imitation (smoking condition) compared to participants who 
have a high urge to smoke. Because heavy smokers score higher on craving than light 
smokers, we assume that imitation might have different effects for heavy smokers than light 
smokers. This is in accordance with Miller, Frederiksen and Hosford (1979) who showed that 
light smokers were affected by the social condition whereas heavy smokers were not. A 
possible explanation is that heavy smokers are less susceptible for imitation and will smoke 
wherever and whenever possible, whereas light smokers are more susceptible for social 
environmental triggers to smoke and therefore will be more affected by smoking others. Thus, 
imitation may play a greater role among light smokers. 
Adolescents’ Own Contribution to Developing Smoking Habits 
 Chapter 10 shows that an adolescent’s personality marginally predicts adolescent smoking. 
High scores on Extraversion and Neuroticism (i.e., low scores on Emotional Stability) are important 
predictors for adolescent smoking, and are in line with the findings of personality research on 
smoking. The dimensions Agreeableness, Conscientiousness and Openness to Experience do not 
predict adolescent smoking. The person-oriented approach does not consistently show that certain 
personality types are related to adolescent smoking. This means that a person-oriented approach is not 
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recommended in prevention programs and it is advised to focus more on the two-personality 
dimensions (i.e., Extraversion, and Neuroticism). For instance, prevention programs should target 
more specifically on the high-risk individual (e.g., scoring high on Extraversion and/or Neuroticism), 
e.g. by tailored smoking prevention programs in which these personality characteristics of an 
individual could be taken into account. However, we need to understand how personality and 
adolescents’ cognitions on smoking (e.g., attitude, self-efficacy, and social norm) are related, as well 
as how personality is related with adolescents’ motivation to smoke. For example, adolescents high on 
Extraversion compared to adolescents low on Extraversion may have a lower self-efficacy to resist 
smoking or to stay a nonsmoker. One hypothesis is that the adolescent’s personality affects their 
smoking-related cognitions and, in turn, these cognitions affect adolescent smoking. To test this 
assumption we suggest to extend the Theory of Planned Behavior with the personality 
dimensions/types as distal factors, or to apply the I-Change Model.  
 Some individuals might be more vulnerable to environmental influences than others, depending 
on the individual’s personality characteristics. The direct association between adolescent’s personality 
and adolescent smoking is marginally significant, but this does not mean that the individual personal 
characteristics are not relevant. The direct effects of adolescent’s personality dimensions (e.g., 
Extroversion and Neuroticism) may be mediated or moderated by other important variables. It would 
be useful to examine whether individuals who score higher on Extraversion are more vulnerable to the 
pro-smoking social norm and/or social pressure to smoke by peers in the environment. To test this 
assumption one could, for example, examine the moderating role of personality characteristics. For 
instance, the Theory of Planned Behavior could be extended with peer factors (e.g., friend smoking) or 
the I-Change Model could be used to examine whether the effects of peer factors on adolescent 
smoking cognitions and behavior are different for adolescents with certain personality characteristics 
(e.g., sensation seekers). Further, personality characteristics might moderate the association between 
general and smoking-specific parenting on the one hand and adolescent smoking on the other. Perhaps 
the effects of strict control and/or frequency of smoking-specific communication on adolescent 
smoking are more effective among Extroverted adolescents than among Introverted adolescents. 
We would like to stress two additional issues. The first is related to how we assessed 
personality. We argue that the three personality types reported in the study of Dubas, Gerris, Janssens, 
and Vermulst (2002) and the five dimensions measured with the Quick Big Five (Vermulst & Gerris, 
2005) can not give a complete picture of all the personality types and dimensions that actually exist in 
the population. Each person differs from the other, and each individual is characterized by a unique set 
of personality traits; therefore, it is impossible for all of us to precisely fit into one of these three 
personality types (i.e., overcontrollers, undercontrollers, and resilients). More personality types could 
perhaps be identified in a population and some of these (yet) unidentified personality types might be 
significantly related to the development of smoking in individuals. Further, with respect to the 
variable-centered approach, we used the Quick Big Five to briefly identify the five basic dimensions 
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of personality. However, McCrae and Costa (1997) showed that other instruments more precisely 
examine the personality dimensions; they identified six facets within each dimension, thus a total of 30 
facets. Some of these facets might predict an individual’s smoking, and a better, less restricted, 
approach would be to identify possible personality types based on these 30 facets.  
The second issue that needs to be addressed is whether an individual’s personality is solely 
due to heredity. Behavioral genetic studies have shown that genetic influences contribute to the 
individual’s personality, but usually not over 50% (e.g., Iervolino, Pike, Manke, Reiss, Hetherington, 
& Plomin, 2002). This concurs with our assumption that adolescents are born with certain 
characteristics but the environment may mediate or moderate these characteristics to some extent. The 
findings presented in Chapter 10 support the assumption that environmental influences might mediate 
or moderate these genetically predisposed personality characteristics. If the personality of individuals 
is only due to heredity we would not see a significant difference in personality characteristics between 
older and younger siblings within a family. However, the study in Chapter 10 indicates that the older 
siblings were more Conscientious and Agreeable than the younger siblings. This might be due to 
differences in the environment, or to the opinions people may have concerning the responsibilities of 
older and younger sibling within the family due to birth rank (see also Sulloway, 1995). Older siblings 
are expected to be more caring, nurturing and responsible than their younger sibling (Harris, 1998; 
Sulloway, 1995; 1996). Parents may expect the older sibling to set a good example for their younger 
sibling, whereby the older sibling may attempt to fulfill these expectations. Thus, the assumption that 
the personality of an individual is not only due to heredity but is also mediated and/or moderated by 
the environment is interesting, and we need to identify which environmental influences play a role.  
Reciprocal Influences between Predictor Variables and Adolescent Smoking  
The reciprocal influences between predictor variables and adolescent smoking have seldom 
been studied, although it is essential to understand how these predictor variables and adolescent 
smoking interact in ‘real life’ and to provide more information on the cause-consequence relation 
between predictor variables and adolescent smoking. When investigating socialization processes, both 
persons involved in the socialization process obviously affect each other. The reciprocal associations 
between smoking-specific communication and adolescents smoking, shown in Chapter 4, are 
important in the way that especially health psychologists and practitioners look at parenting. 
Adolescents react to parental action (e.g., frequency of smoking-specific communication) and, in turn, 
parents react to adolescent smoking behavior. When interpreting this finding we assume that parents 
know about their adolescent’s smoking behavior and act upon this; however Chapter 6 showed that 
parents are not very accurate in identifying whether or not their child smokes. Moreover, adolescent 
smoking is often covert because adolescents experiment or regularly smoke, in secrecy, outside their 
home (Engels, 1998). A study by Stattin and Kerr (2000; see also Kerr & Stattin, 2000) showed that 
parents’ knowledge on the whereabouts and activities of their child is a result of parents monitoring 
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their child’s behavior and the child’s disclosure to their parents about their activities and behavior. In 
line with this finding, we assume that if adolescents disclose information to their parents on how they 
think about smoking-related issues or even their actual smoking behavior, then parents could react 
more effectively to prevent or discourage adolescent smoking. If adolescents do not disclose this 
information, then parents’ perception of and assumption about adolescent smoking-related cognitions 
and smoking behavior will affect the parenting practices they undertake. For example, parents who 
think that their adolescent is not smoking might not undertake any action, and will therefore miss the 
opportunity to discourage adolescents from smoking when the adolescent is in fact secretly smoking. 
Thus, it is important to consider whether adolescents (would) keep smoking a secret from their parents 
or (would) disclose their smoking behavior to their parents, and the reasons for this. It is also 
important to examine the bi-directional relation between smoking secrecy and parental action, and 
how this might affect adolescent smoking. 
Another important issue for future research is to address the bi-directional relation between 
parental factors, adolescent personality characteristics, and adolescent smoking. Adolescent’s 
personality may influence how parents react and interact towards their offspring and this in turn may 
affect adolescents’ development of smoking. But, it is also assumed that environmental influences 
such as parental actions mediate and/or moderate these (predisposed) personality characteristics of an 
individual (e.g., Iervolino et al., 2002; Rutter et al., 1997), and these personality characteristics might, 
in turn, explain adolescents’ initiation of smoking. The bi-directional effects of smoking and 
personality also need to be examined. In our study, as well in many others, the bi-directional effects of 
personality and smoking have not yet been taken into account, although there is strong evidence that 
smoking affects mood. Smoking inhibits monoamine oxidase, which breaks down neurotransmitters 
such as serotonin and dopamine that are implicated in mood regulation (Fowler et al., 1996). Other 
studies indicated that nicotine depletion (i.e., time between cigarettes) produces high negative 
affective states (Chassin et al., 2005b). In other words, an individual’s characteristics may explain the 
initiation of smoking while continuing of smoking may reduce negative affective states in individuals. 
Thus, there is evidence that there are reciprocal influences of negative affects and individual smoking. 
In conclusion, to provide new insights into smoking, future studies should address these possible bi-
directional effects, and test these effects over time in a cross-lagged path design.  
Survey and Experimental Designs 
 Parental factors (e.g., parenting, parental smoking), peer smoking (e.g., best friends, siblings, 
strangers), and adolescent’s personality each explain a small to moderate part of the variance in 
adolescent smoking. In this thesis, parenting (general and smoking-specific parenting) and parental 
smoking in total (depending on the reporter) explained 11% to 24% of the variance in adolescent 
smoking (see Chapter 5). The explained variance differs between parent and adolescent reports, being 
higher in the model with the adolescent reports than in the models with parental reports (see Chapters 
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3 and 5). The Big Five factors explained about 5% of the variance for adolescent smoking and 
smoking onset. However, it should be mentioned that smoking of strangers explained 35% of the 
variance in adolescent smoking. The low explained variances in adolescent smoking (transitions) are 
similar to other studies. Thus, when we look at the effect sizes and explained variance it is shown that 
strangers have a large impact on young adult smoking, in contrast to the small effects of the smoking 
of parents, best friends, and siblings. Chapter 3 shows that even when other variables were included in 
the model, parental smoking did not appear to be related to adolescent smoking.  
Surprisingly, when the effects of parents, friends, siblings and adolescent’s personality have 
proven to be small to moderate some researchers have even concluded that parents do not matter 
(Harris, 1998) These small effects shown in survey studies do not mean that these factors are 
unimportant, because they could have enormous implications in a practical context (Abelson, 1985; 
Mook, 1983; Rosenthal & Rubin, 1983; Yeaton & Sechrest, 1981). Therefore, we question whether 
our findings truly imply that individuals who meet an unfamiliar person for about 30 minutes are more 
influenced (on the long term) by the smoking behavior of that stranger than by that of familiar people 
in their lives, such as parents, siblings and friends. Besides, because individuals spend far more time 
with parents, siblings and friends than with strangers, we assume that the opinions and behavior of 
parents, siblings and friends have more impact on individual behavior. In addition, parents give their 
children ‘roots and wings’ and the continuity of these factors is very important for child development. 
The small to moderate effect sizes emerging in the survey studies in this thesis lead us to question 
whether survey methods are accurate enough to capture the complex systems and mechanisms in ‘real 
life’ which explain the development of an individual’s smoking. The shortcomings of survey designs 
might explain why the effect sizes and explained variance are often higher when the results are derived 
from an experimental design than a survey design. One problem with survey studies is that there is 
heavy dependence on whether an individual is able to recall specific events and situations precisely, 
particularly if they have to report e.g. behavior or parental action in the previous year, often resulting 
in measurement errors and bias. The advantage of an experimental design is that it allows to 
manipulate other factors that may affect the results, and examine whether a specific mechanism 
contributes to adolescent smoking in a ‘real life’ setting. 
Combination of Environmental and Individual Factors  
 In this thesis we looked at the effects of the individual’s personality, family influences and peer 
engagement separately, in an attempt to understand the mechanisms and theories behind these 
findings. We assume that these factors do not stand alone, but are associated with each other. To 
illustrate the assumption that all three factors are important in adolescent smoking, the following 
example is given. An adolescent’s personality may influence how parents react and interact towards 
this adolescent, for example, by parenting. In turn, parental actions and opinions may also influence 
the behavior and cognitions of the adolescent and this might affect the adolescent’s decision and 
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selection to engage with certain peers and not with others (Engels, Vitaro, Den Exter Blokland, De 
Kemp, & Scholte, 2004). Engagement with these specific peers might, in turn, increase the 
adolescent’s likelihood to smoke (e.g., Cohen et al., 1994; Engels, Knibbe, De Vries, Drop, & Van 
Breukelen, 1999b; Engels, Knibbe, Drop, & De Haan, 1997; Ennett & Bauman, 1994). In addition, the 
adolescent’s personality may also directly influence their selection of peers and engagement with 
peers.  
 This thesis also explored individual characteristics, peers and family. Although we focused only 
on the microsystem of the environment (e.g., family and peers), it is also necessary to examine how 
the mesosystem (e.g., interrelations among microsystems), ecosystem (e.g., neigborhood), and 
macrosystem (e.g., cultural patterns) influence individual smoking (see also Bronfenbrenner, 2005). In 
particular, the school and the community play an important role in adolescent’s lives and may 
influence their cognitions and behavior. Therefore, future studies on smoking in adolescents should 
focus not only on the family but also on the school and the community.   
Specific Recommendations for Future Research 
Differential Parental Treatment 
We examined two sources of parental influence: parenting and parental smoking. Another way 
in which parents might influence the smoking of their offspring is by treating them differently 
(Darling & Cumsille, 2003). Differential parental treatment (DPT) may partly explain differences in 
the individual development of children (Dunn & Plomin, 1990). Therefore, when exploring why 
siblings differ in smoking behavior, DPT should be taken into account. It is important to understand 
why DPT occurs within a family, and to examine whether there is an effect above and beyond general 
and smoking-specific parenting on adolescent smoking. No study has yet investigated the effect of 
DPT on adolescent smoking, but it has been shown that DPT predicts adolescents’ externalizing 
behavior (e.g., Feinberg & Hetherington, 2001). Because externalizing behavior and smoking behavior 
are related, DPT may predict adolescent smoking.  
Adolescents’ Characteristics and Justification of DPT. 
An assumption is that parents treat their children differently because their children differ in 
individual characteristics and behavior (e.g., impulsive, self-discipline, aggressive, violent, 
delinquent), and some children need more parental support or more rules to control their behavior than 
others. For example, children showing aggressive or violent behavior will be subjected to more 
parental rules and control than their siblings who do not show this behavior. Another example is that 
children with low self-esteem may get more parental support and encouragement compared to their 
thrill-seeking and outgoing sibling who will receive more parental rules. Therefore, in many 
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circumstances DPT may not be ‘bad’ parenting and will not necessarily lead to negative consequences 
in children. It might be necessary for parents to treat their children differently considering the needs 
and characteristics of the child. Siblings who perceive DPT and accept this behavior of their parents 
might not be negatively affected. Reasons used by children to justify DPT (e.g. that parents give more 
support to their sibling) include: age of the sibling, illness, physical or mental disability of the sibling, 
or sibling’s individual personality characteristics and needs (e.g., Kowal, Kramer, Krull, & Crick, 
2002). However, DPT may lead to negative consequences when the child is unable to justify or accept 
it (e.g., Kowal et al., 2002). Therefore, when looking at the effect of DPT on adolescent smoking, the 
perceived justification of the adolescent should be taken into account (see also Kowal & Kramer, 
1997).
Marital Relationship. 
A marital relationship based on continuous conflict between the two parents will probably 
affect the parenting (McHale, Crouter, McGuire, & Updegraff, 1995). Tension or conflicts in the 
marital relationship might cause both parents to seek support from their children whereby parent-child 
coalitions may be formed within the family. Once existing, these parent-child coalitions might cause 
parents to favor one child more than another, again resulting in DPT. McHale and colleagues (1995) 
suggested three patterns related to DPT: congruent patterns, complementary patterns and incongruent 
patterns. Congruent patterns refer to both parents favoring the same child in the family, 
complementary patterns refer to one of the parents favoring the older child and the other parent 
favoring the younger child, and incongruent patterns refer to one of the parents favoring one of the 
children whereas the other parent treats this child the same way as his/her sibling. These three patterns 
of DPT may occur in families where there is tension in the marital relationship, and should be further 
investigated in relation to smoking.   
Future Research on DPT.
To study the effect of DPT, longitudinal studies and within-family analyses are needed using a 
full-family design. In addition, the SIDE (the Sibling Inventory of Differential Experience; Daniels & 
Plomin, 1985) or difference scores in parenting measures may be used. Some remaining questions 
with regard to the association between DPT and adolescent smoking will be addressed in our future 
studies. First, we would like to establish whether there is an effect of DPT above and beyond, general 
and smoking-specific parenting on older and younger sibling smoking. We will use the longitudinal 
data of the ‘Family and Health’ project to test this. In addition, we will examine whether this 
association is more salient in certain adolescents, for example among adolescent’s with certain 
personality characteristics (e.g., sensation seeking, impulsive, self-discipline) and those showing 
certain behavior (e.g., aggressive, violent, delinquent). Personality characteristics, behavior, and 
gender of sibling dyads will be included as moderators in the analyses, and the justification for DPT 
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will be included as a possible moderator. Second, it is important to examine if there are bi-directional 
effects of DPT, adolescent smoking and adolescent’s personality; to test this we will apply a cross-
lagged path design. Thirdly, we need to establish whether parents treat their children the same when 
adolescents are at the same age, or whether there is a birth order effect. In other words, parents may 
treat their offspring differently depending on the birth rank of the child in the family, and this may 
cause siblings to differ in smoking behavior. In future research we will use latent growth analysis to 
investigate whether the effect of parenting of the older sibling differs from the younger sibling when 
they have both reached the same age. Finally, we also plan to explore the effect of DPT on the older 
and younger adolescents within intact families, single-parent families, stepfamilies and adoption 
families because this may differ between family types. This will be tested in the NEAD and YASS 
data sets in which data were collected among different types of families (see Reiss, Neiderhiser, 
Hetherington, & Plomin, 2000).  
Sibling Differences within a Family 
There may be other reasons and theories that explain why siblings in the same family differ in 
smoking behavior. One such theory is the social comparison theory (Feinberg, Neiderhiser, Simmens, 
Reiss, & Hetherington, 2000). Individuals compare each other for several reasons, such as self-
enhancement, self-assessment, improvement and affiliation. Adolescents compare themselves with 
their sibling to gain more information about themselves. This social comparison process may also give 
more information on the effects of DPT. For example, when siblings are treated differently by their 
parents they will compare themselves with their sibling and then decide whether this difference in 
treatment by their parents is justified or not. However, this comparison also depends on the child’s 
personality. For example, adolescents who are quickly jealous will be more likely to perceive this DPT 
as unfair. In sum, this social comparison process might be a plausible theory to explain why siblings 
become similar or different with respect to smoking.   
Another theory that might explain why siblings differ in smoking is the deidentification theory 
(Schachter, 1976) whereby siblings attempt to protect themselves from sibling rivalry. Accordingly, 
they create or accentuate their ‘intrapair’ differences, search for different socio-ecological niches, and 
develop different identities (Feinberg & Hetherington, 2000). In other words, the deidentification 
theory assumes that siblings have to compete with each other. The more similar siblings are, the 
stronger the need for the deidentification process, resulting in different or opposite 
development/behavior among siblings.  
Another explanation is associated with the sibling relationship itself. The siblings in a family 
may not always see each other as rivals or see the necessity to compete with each other (Feinberg & 
Hetherington, 2000). They may also support each other, care for each other and try to help the other 
sibling when needed (Furman & Buhrmester, 1985). Therefore, siblings may not only be important 
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because they spend much time with each other but also because they function as a role model and 
value the opinion of their sibling. Thus, the sibling relationship may be useful to explain how siblings 
affect each other. The relationship with the sibling is essential in adolescent development and can 
influence adolescents’ smoking-related cognitions and smoking behavior. Further, we assume that 
siblings will only imitate each other when they value that relationship. Another option is to test 
whether adolescents who have a good relationship with their smoking sibling are at higher risk to 
smoke because they will have more contact with the smoking peers of their sibling. More research is 
needed to elucidate how the quality of the relationship and interactions between siblings affect 
adolescent smoking initiation and experimentation, as well as continuation into young adulthood.  
In conclusion, the social comparison theory, the deidentification theory, and the sibling 
relationship provide explanations about the mechanisms that might explain why siblings become 
similar or different in smoking behavior. We aim to investigate why siblings in the same family 
become different or similar with respect to their smoking behavior. First, we need to explore whether 
genetic, shared and nonshared environmental influences contribute to the association between 
(younger and older) sibling smoking, and adolescent smoking. Also, whether genetic, shared and 
nonshared environmental influences contribute to the association between the sibling relationship and 
adolescent smoking. To address these topics, data need to be collected using a twin design, such as in 
the NEAD and YASS studies. These results will provide insight into which of these three components 
(genetic, shared or nonshared environment) explain these associations. The next step will be to 
identify the specific shared and/or nonshared environmental factors and the specific genes that explain 
why both siblings have the same smoking behavior or differ in smoking behavior. Based on these 
results we can decide whether the social comparison theory, the deidentification theory, and the sibling 
relationship are plausible processes to explain why siblings in the same family differ or are similar 
with respect to smoking.  
Parents Influencing Choice of Peers 
Chapter 2 shows that the greater the parents’ knowledge on the whereabouts and activities of 
their adolescent, the more likely that the adolescent will engage with friends that have non-smoking 
norms. There is growing evidence that parental actions and decisions affect the adolescent’s choice of 
friends (e.g., Engels et al., 2004). For example, parents set rules and restrictions with regard to 
adolescents’ daily activities and these parental actions influence the engagement of the adolescent with 
certain peers. Parents may also directly restrict their children from engagement with certain peers, also 
called ‘parents as formation gatekeepers’ by Hansen and colleagues (Hansen, Graham, Sobell, 
Shelton, Flay, & Anderson Johnson, 1987). Another example is the neighborhood parents choose to 
live in with their family, although sometimes there is no alternative because of e.g. their low socio-
economic status. In some neighborhoods adolescents have an increased risk to smoke due to a high 
pro-smoking norm in that neighborhood, particularly among peers (Darling & Cumsille, 2003).  
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Further, we assume that not only parents affect adolescent’s peers or friends but that peers also 
influence responses from the parents. Parents may react in a particular way towards their adolescent, 
not because of the behavior of the adolescent but because of the behavior of their friend or peers 
(Allen, Antonishak, McFarland, & Meyer, 2006). For example, parents may become more controlling 
when they perceive that the adolescent’s friends are smoking. The heterogeneity or homogeneity of an 
adolescent’s peer group may also influence how parents react towards their child (Schermerhorn & 
Cummings, 2006). An assumption is that parents become more controlling when the adolescent’s peer 
group is heterogenous because parents may worry that the smoking peers in this group will have a 
‘bad’ influence on their child while when the peer group is homogeneous in smoking, parents may 
think that they have no control what so ever in influencing adolescent’s choice of peers.  
Smoking-specific parenting practices might explain why adolescents engage with smoking or 
non-smoking peers. For example, adolescent who make a no-smoking agreement with their parents 
could perceive that being a non-smoker is part of their identity, and they may engage with peers who 
have this same identity. Adolescents may then select non-smoking peers or break off friendships with 
smoking peers. Individuals with a smoker’s identity (i.e., feelings of being a smoker or being 
identified with smokers as a group) (Spijkerman, 2005) may feel strongly connected and engage with 
other peers who smoke, and non-smokers may feel connected and engage with other peers who do not 
smoke. To test these ideas, smoking-specific parenting, the number of smoking peers and adolescent 
smoking needs to be included in a cross-lagged path design. We assume that the higher the number of 
smoking peers adolescents are affiliated with, the more parents would set rules not to smoke in the 
house, make a no-smoking agreement with their adolescents, and talk more frequently about smoking-
related issues. In turn, parents who undertake smoking-specific parenting practices might form the 
identity of an adolescent as a non-smoker and adolescents will engage less with smoking peers, and 
this may have a protective effect on adolescent smoking.  
Smoking History of Important Persons 
We examined the impact of persons smoking in the environment on adolescent and 
young adult smoking. Besides the current smoking status of others, information on the 
smoking history might be important. In this thesis we assessed parental smoking by dividing 
parents into non-smokers and smokers. However, the former smokers were included in the 
group of non-smoking parents, and therefore, this might explain the small effects of parental 
smoking. In other words, the results might be different when considering parental smoking 
history, for example, by dividing parental smoking into three categories: non-smokers, former 
smokers, and current smokers. For instance, even former smokers (if they smoked in the 
lifetime of their children) might have functioned as a role model for some time. Further, 
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smoking persons, nonsmoking persons and former smokers may differ in opinions and 
cognitions with respect to smoking and smoking-related issues. However, few researchers 
have examined the impact of the smoking history of parents on adolescent smoking. In 
addition, little is known about the impact of the smoking history of peers or siblings on 
adolescent smoking. Studies that included the smoking history of parents indicated that 
adolescents who have parents who quit smoking are more likely to start smoking compared to 
adolescents who have parents who had never smoked (Farkas, Distefan, Choi, Gilpin, & 
Pierce, 1999). In addition, the ‘timing’ of parental smoking cessation was also relevant (Den 
Exter Blokland, Engels, Hale, Meeus, & Willemsen, 2004; Farkas et al., 1999). Farkas et al. 
(1999) reported that parents who quit smoking before their children reached the age of 9 years 
are the most effective in preventing adolescents from initiating smoking compared to parents 
who quit smoking when the child is 9 years or older. Recently Otten and colleagues (Otten, 
Engels, Van De Ven, Van Den Eijnden, & Bricker, 2006b) showed that when parents quit 
smoking this also has a long-term preventive effect on smoking onset by their offspring as 
compared to parents who continue smoking.  
We aim to address two topics in future research. First, whether the attempts to quit smoking by 
parents have an affect on adolescent smoking. We speculate that the number of unsuccessful attempts 
of parents to quit smoking is relevant and might affect adolescent smoking cognitions about smoking, 
motivation to smoke, and starting to smoke. For example, when adolescents see their parents trying to 
quit smoking but not succeeding this might give them the impression that there is no way back, or that 
smoking people have to struggle very hard to quit smoking. For smoking adolescents, this might give 
the impression that if their parents are not successful then they will probably also be unsuccessful in 
quitting smoking, and may therefore decide to continue smoking. Second, whether the intensity and 
frequency of parental, sibling and/or peer smoking influences the intensity and frequency of 
adolescent smoking. This thesis has shown that parental, sibling and peer smoking does influence 
adolescent smoking, but in the literature there are few data on the dose-response relationship between 
smoking by others (parents, peers, siblings, etc.) and adolescent smoking. In other words, the intensity 
and frequency of smoking by others may be related to adolescent timing and progression in smoking 
stages (e.g., Engels, 2000).  
Other Designs on Quality of Smoking-Specific Communication 
Observational and experimental research is needed to elucidate the circumstances under which 
communication is effective. To obtain a better understanding of the communication process we need 
to know how parents could effectively transmit their norms on risky behavior, and empower their 
offspring to individually make responsible decisions regarding risky behavior during childhood and 
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adolescence (Miller-Day, 2002). Future research on communication processes between parents and 
adolescents is therefore important, particularly observational studies. Observational studies could 
provide more information on the communication process in ‘real life’, especially information on who 
initiates the communication on smoking-related topics, how the other person reacts to it, and the 
barriers parents and adolescents have to overcome in communicating with each other on smoking-
related topics.     
Future smoking-prevention programs might focus on teaching parents how to communicate 
well with their children about smoking-related issues. With respect to the findings on the quality of 
smoking-specific communication presented in Chapters 3 and 4 we are not (yet) able to conclude what 
does and does not work for parents so that their children feel they have engaged in a high quality of 
communication on smoking-related issues. An experimental intervention study in the USA is currently 
collecting data that will eventually provide more insight and information on this topic.  
The Bar Lab 
In Chapter 8 we show that young people imitate the behavior of total strangers in a social 
setting. We are planning to continue experimental studies in the bar lab setting, and address three 
issues that may provide more insight into the imitation mechanism and continuation of smoking in 
young people. First, we need to explore whether a gender-related impact is involved when imitating 
the smoking behavior of a stranger, and whether the attractiveness of the person plays a role (Quigley 
& Collins, 1999). We speculate that persons from the opposite gender who are very attractive will 
have more imitators because an individual wants to interact with that person, or will try to behave in a 
similar way so that the other will like him/her. To investigate this we will include confederates in the 
experiment who are judged by the majority of (objective) peers as very attractive or not so attractive. 
The condition attractiveness of the confederate might be added to the current experimental design. 
Second, we will explore whether individuals imitate the smoking behavior of a stranger more 
readily when the other person is more similar to them. We would like to see whether a similar physical 
appearance of the confederate contributes to smoking, or to imitating smoking. The experimental 
design described in Chapter 8 could be conducted again, but excluding the unsociable/cold condition 
and with two sessions. For the new study more information needs to be collected in advance on the 
(physical) appearance of the participants in order to manipulate variables that may cause an individual 
to more readily imitate the smoking behavior of a stranger. 
Third, instead of looking only at peer dyads we will concentrate on peer groups. In the 
literature it is not clear whether imitation of smoking is stronger within groups than within dyads 
(Urberg, Degirmencioglu, & Pilgrim, 1997). For example, are adolescents at a higher risk to smoke 
when their best friend smokes or are they more at risk when most of their peer group are smokers. It is 
important to include peer groups that are homogenous in their smoking behavior in order to show how 
people influence each other and how they react to smoking, or resist smoking. In an observational 
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study we could invite students and their group of homogenous friends in order to examine the 
interactions with respect to smoking and non-smoking friends and how they affect each other.  
Limitations  
Self-Reports on Smoking 
One of the limitations of our study is that the participants were asked to report their smoking 
behavior through a questionnaire. Self-reports on smoking are widely and frequently used to measure 
the prevalence of cigarette smoking among adults and adolescents. The validity of self-reports has, 
however, often been questioned due to the belief that smokers are likely to underestimate the amount 
smoked or to deny smoking at all; this may be due to persons not precisely remembering the amount 
they smoked, or because they want to give socially desirable answers (Patrick, Cheadle, Thompson, 
Diehr, Koepsell, & Kinne, 1994). To validate self-reports of smoking, biochemical assessments have 
been used which are assumed to be more objective and less susceptible to bias; these include cotinine 
(in plasma, saliva, or urine), thiocyanate (in plasma or saliva), and carbon monoxide (in expired air). A 
meta-analysis of Patrick and colleagues (1994) comparing self-reported smoking status with results of 
biochemical validation indicated generally high levels of sensitivity and specificity for self-reports. In 
conclusion, self-administered questionnaires have been found to be as reliable and valid as a more 
objective method such as biochemical verification of smoking (Dolcini, Adler, & Ginsberg, 1996; 
Hunter, Webber, & Berenson, 1980). Furthermore, biochemical assessment validates only smoking 
status near the time of specimen collection, and therefore, it is difficult to identify smoking status 
among adolescents in the early phases of smoking (Patrick et al., 1994). 
Birth Order and Age 
Darling and Cumsille (2003) suggested that to differentiate between-family and within-family 
parameter estimates it is necessary to include two siblings from the same family. To understand sibling 
influences we need to consider the age difference between these siblings because the developmental 
trajectories of siblings might be more similar than their trajectories at different ages. For example, 
because having an older sibling that smokes may accelerate the younger sibling along their own 
trajectory, we need to take age into consideration. However, this is problematic because long-term 
prospective studies are needed that trace the developmental trajectories of the two siblings. The most 
promising method is within-family growth analyses in which sibling trajectories are compared with 
one another. In addition, this thesis showed that the younger sibling was at less risk to start smoking 
than the older sibling. Because age and birth order are entwined,  we are not able to conclude whether 
this finding was due to age or due to birth order. In our study design, because the age groups of the 
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older and younger children overlap it is not possible to measure the effect of age. Latent growth curve 
analysis in combination with a longitudinal full-family design is needed to examine whether there is a 
birth order effect. It is plausible that younger children in a family, when controlling for age, start 
smoking at an earlier age and smoke more compared to their older sibling. More studies are needed to 
disentangle birth order and age effects, although our results do indicate that the effects of birth order 
are probably minimal.  
Shortcomings in Structural Equation Models 
Research on adolescent smoking has progressed from studies that identify simple correlates of 
smoking to more complex models and multivariate tests of theory-based prospective models that take 
into account mediation and moderation (Chassin et al., 2005b). These types of multivariate models are 
essential in this field because they allow to capture the process underlying smoking initiation and to 
test bi-directional relations between predictor variables and individual smoking. Therefore, there is an 
increase in interest in applying Structural Equation Models. However, a methodological shortcoming 
of our study (and other studies on smoking) is that when using Structural Equation Models we do not 
control for the socio-demographic variables of the adolescent and family (e.g., education level of 
adolescents, socio-economic status of the family). However, previous studies and the findings 
presented in Chapters 3 and 10 show that socio-demographic variables are related to adolescent 
smoking; therefore, in the analyses it is important to control for the education level of the adolescents 
and parents, and the socio-economic status of the family. However, these socio-demographic variables 
may be more strongly related to the continuation and maintenance of smoking than to smoking 
initiation. The socio-economic status of the family may also be associated with the way parents 
undertake parenting practices, or may moderate the effect of parenting on adolescent smoking. 
Therefore, it is recommended to also control for demographic characteristics of the family in 
Structural Equation Models.  
Implications and Prevention 
Prevention Programs 
In our opinion, the current prevention programs (e.g., mass-media campaigns and school 
prevention programs) should focus not only on the adolescent but also on their environment and 
adolescent’s individual characteristics. In the Netherlands, prevention programs mainly focus on 
changing the image of non-smokers by depicting them in mass media campaigns as “cool” and 
changing the attitudes of adolescents. School prevention programs concentrate on adolescents, 
teaching them, for instance, skills to resist peer pressure to smoke. Directions to decrease young 
people’s smoking are described below and could be considered for inclusion in mass-media prevention 
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campaigns, school prevention programs, family-based interventions and/or by general practitioners 
who provide information to their (smoking) patients.   
Including Parents in Prevention Programs. 
Our results indicate the need for family-based interventions to prevent and decrease adolescent 
smoking. Family-based interventions that affect general parenting and the quality of smoking-specific 
communication could prove beneficial, even in homes where the parents smoke. Parents should be 
informed through the various prevention programs that they play an important role in their child’s 
smoking development. They should be given advice and information on how they can prevent their 
children from starting to smoke. When parents feel confident that they are able to control adolescent 
smoking behavior, this may already be effective in preventing their children from starting to smoke. 
There are also other ways. 
First, parents should have a good, secure and close relationship with their child thereby giving 
the child the feeling of being loved and cared for. It is assumed that this may contribute to adolescents 
developing a less positive attitude toward smoking, which may prevent them from smoking and 
contribute to their ability to remain a non-smoker. If family members do not perceive this caring and 
supporting relationship these families could be invited to participate in a family-based program that 
attempts to restore this relationship and teach parents and adolescents how to establish a good 
relationship. The problem is that, presumably, such families may not admit to themselves (or to others) 
that a good, secure and supportive relationship is lacking. They may be unwilling to participate in such 
a program because they fear that others will judge them as not being good parents or as being 
problematic adolescents. Programs and campaigns have to consider this problem and find ways to 
motivate these high-risk families to participate; for example, by explaining to them the advantages of 
participating, or giving them incentives.  
Second, manipulative, suppressing control and the strictness of parents have no effect when 
trying to prevent their children from taking up smoking. Moreover, setting house rules not to smoke, 
or establishing a no-smoking agreement with their adolescents can be seen as parental control 
specifically with regard to smoking. However, these parental actions do not prevent adolescents from 
smoking and this should be clearly communicated to parents.  
Third, our study suggests that when parents show interest in their child by knowing their 
whereabouts and activities, this might diminish the probability that their child will start to smoke 
because of its effects on adolescent smoking cognitions.  
Fourth, smoking-specific discussions do not prevent adolescents from smoking, and may even 
have a counterproductive effect. Nevertheless, parents and adolescents who perceive that the 
communication on smoking-related issues takes place in a constructive and respectful manner will 
prevent and decrease adolescent smoking. This applies to families with smoking parents as well as 
non-smoking parents. Parents who support their adolescents are more likely to be successful in their 
efforts to have high-quality communication with their adolescents about smoking-related topics. 
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Interventions should develop an intervention strategy focusing on teaching parents how to 
communicate in a constructive and respectful manner with their adolescents about smoking-related 
issues.  
Fifth, smoking parents should be encouraged to quit smoking because of the health 
consequences of passive smoking and also because they influence adolescent’s smoking-related 
cognitions and subsequent smoking behavior. Many general practitioners already advise their smoking 
patients to quit smoking because of the smoking-related health problems. General practitioners could 
also inform their smoking patients, if they are parents, that quitting smoking will also help to prevent 
or discourage their children from smoking. They could also help these smoking parents by providing 
information on a variety of methods on how to quit smoking.  
Gathering Information through Proxy-reports. 
Our findings show that any parents that are not able to accurately identify the smoking status of 
their children mostly misclassify their child as a non-smoker. The underestimation of adolescent 
smoking by parents might be a reason why so few parents choose to join a prevention program. To 
increase parents’ knowledge on whether their child smokes or not, parents should be encouraged to 
communicate with their adolescents on smoking-related issues in a respectful manner. Another 
effective strategy to increase parents’ knowledge may be to encourage the parent to monitor the 
smoking behavior of their child by showing interest in the daily activities of the child.  
Parents who are not able to accurately identify whether their adolescent is smoking are also the 
parents who might miss the opportunity to use strategies (such as antismoking socialization practices) 
to discourage or stop their children from smoking. If we could ascertain which parents are more likely 
to underestimate the smoking behavior of their children, prevention programs could be developed to 
target these parents. 
Including Peers in Prevention Programs. 
First, selection processes are presumably the major factor in explaining why friends are similar 
in smoking. Adolescents might select peers and be selected by peers because of certain individual 
(predisposed) characteristics (see Chapter 9), and this is why friends and peer group members are 
similar with respect to smoking. Future studies should identify the factors that influence adolescents’ 
decision in choosing friends who smoke (Wang et al., 1999). However, besides teaching adolescents to 
resist peer pressure to smoke, prevention programs might focus on the selection processes in 
friendships, and make youth aware of their own role in these processes and the choices they make with 
regard to engaging and selecting new friends (e.g., Engels et al., 1997). Second, peer resistance 
training is generally rather broad in defining appropriate peer resistance skills (Urberg et al., 1997). It 
is important to establish whether some resistance skills work better with a close friend than with a peer 
group, or vice versa (Urberg et al., 1997). Third, some adolescents might be more susceptible to peer 
influence than others. Our findings show that adolescents scoring high on Extroversion and 
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Neuroticism are at a higher risk to smoke. We need to explore whether adolescents with certain 
personality traits (e.g., Extroversion, Neuroticism) are more vulnerable to social influence or more 
susceptible to adopt peer behaviors, so that prevention programs can target these high-risk adolescents. 
Fourth, the imitation process explains why in social settings individuals continue to smoke. Therefore, 
smoking cessation programs should make smokers aware that in various social settings, where it is 
allowed to smoke, they are more vulnerable to continue smoking and those settings should be avoided.  
Tailored Prevention Programs. 
The findings presented in this thesis tend to indicate that prevention programs should be more 
tailored to specific individuals; however, for reasons of costs and logistics (and perhaps even ethics) 
this is difficult to do. Our findings, as many others before, show that genetic influences do contribute 
to individuals’ smoking. Lerman and Berrettini (2003) suggest that a favorable approach may be to 
consider genetic research to tailor the intensity and type of smoking treatment (treatment matching). 
Such an approach may be more effective for some individuals, particularly young adults (and adults) 
who have developed a regular smoking pattern, than the current ‘one size fits all’ approach.  
Policy 
Why regular smokers light up a cigarette may be strongly ruled by craving, but social aspects 
(e.g., imitation and the quality of the social interaction) may even have a stronger impact on the 
continuation of smoking. Our findings indicate that governmental actions to prohibit smoking in social 
settings may be effective in decreasing smoking in young persons. In some countries such 
governmental policies already exist and smoking is banned in most restaurants, bars and other public 
places. This policy aims to protect non-smokers from passive smoking. However, governmental 
actions are also needed to reduce the process of imitation. In the Netherlands it is prohibited to smoke 
in certain public places (e.g. public transport, cinemas, or at work) but in many bars and restaurants it 
is still allowed to smoke. People should also be made aware that they may imitate the smoking 
behavior of others in social settings, even strangers. Therefore, when individuals try to cut down or 
quit smoking they should avoid situations where they are likely to imitate the smoking behavior of 
others.  
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Samenvatting 
Roken doe je niet alleen. Dagelijks worden adolescenten geconfronteerd met de mening en 
gedrag van andere personen in hun omgeving. Een deel van de adolescenten lijkt zich te gedragen als 
kameleons. Ze reageren op hun directe omgeving en passen zich eraan aan. Bijvoorbeeld, een puber 
zal niet zo gauw een sigaret opsteken in het bijzijn van zijn ouders die roken afkeuren. Maar als 
sommige pubers uitgaan met rokende vrienden zal hij/zij ook snel een sigaret opsteken of een trekje 
nemen. Het is daarom niet verbazingwekkend dat eerdere studies hebben aangetoond dat 
omgevingsfactoren het rookgedrag van jongeren beïnvloeden. Elke dag worden jongeren blootgesteld 
aan verschillende figuren die roken, zoals in de visuele media (in films, op tv, en vaak door beroemde 
personen zoals popsterren en filmsterren), in het huis (ouders, broer/zus), op het werk of school 
(collegae, klasgenoten), of in groepen (vrienden, romantische partner). Dus de omgeving speelt een 
belangrijke rol bij het wel of niet ontwikkelen van rookgedrag onder jongeren, waarbij met name de 
personen in de directe omgeving van de adolescent belangrijk zijn. Voor adolescenten zijn dat de 
ouders en leeftijdgenoten. Echter, niet alleen omgevingsfactoren maar ook individuele karakteristieken 
zoals persoonlijkheid van de adolescent kunnen het rookgedrag van de adolescent beïnvloeden.  
De adolescentiefase is een periode waarin jongeren gaan experimenteren met riskante 
middelen zoals het roken van sigaretten. Het experimenteren met roken in deze periode is met name 
riskant omdat hersenen van adolescenten kwetsbaar zijn voor ontwikkeling van nicotine 
afhankelijkheid, waardoor ze een verhoogd risico lopen om een regelmatig rookpatroon te 
ontwikkelen. Dit is een belangrijke reden om in dit proefschrift ons te richten op de beginfases 
(initiatie en experimenteren) van roken onder adolescenten en dus te onderzoeken waarom jongeren 
gaan roken. Bovendien zijn er nog twee andere belangrijke redenen om ons te richten op het 
rookgedrag van jongeren. Ten eerste vanwege de gezondheidsproblemen die optreden in de 
volwassenheid. Preventie van experimenteren door jongeren zal uiteindelijk leiden tot lagere ziekte en 
sterfte cijfers. Ten tweede vanwege de (hoge) prevalentie cijfers van roken in Nederland die in de 
afgelopen jaren geen dalende trend hebben laten zien (afgezien van de afgelopen twee jaar). 
Momenteel is het nog niet precies duidelijk hoe precies ouders en leeftijdgenoten het rookgedrag van 
Nederlandse kinderen beïnvloeden. Voorgaand onderzoek over roken zijn vooral in de Verenigde 
Staten uitgevoerd. De bevindingen van deze Amerikaanse studies zijn niet a priori generaliseerbaar 
naar de Nederlandse situatie omdat de maatschappelijke norm, de prijs en ook beschikbaarheid van 
sigaretten sterk variëren in deze twee landen. Het is dus van groot belang om het rookgedrag van 
jongeren in Nederland te bestuderen zodat er effectieve preventiecampagnes, gericht op de 
Nederlandse situatie, kunnen worden ontwikkeld om het rookgedrag onder jongeren te voorkomen en 
te ontmoedigen. 
In dit proefschrift bestuderen we hoe gedrag van ouders en leeftijdgenoten (broers/zussen, 
vrienden, onbekende leeftijdgenoten), en de persoonlijkheid van de adolescent het rookgedrag van 
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jongeren, kunnen verklaren. In de Hoofdstukken 2 tot er met 6 wordt eerst de rol van ouders 
besproken. We bestuderen in deze hoofdstukken welke rol de ouders spelen bij het ontwikkelen van 
rookgedrag van adolescenten, en welke mechanismen belangrijk zijn om dit te verklaren. Daarna 
wordt in Hoofdstuk 7 tot er met 9 gekeken naar de rol van leeftijdgenoten bij het ontwikkelen van 
rookgedrag van adolescenten, en welke mechanismen belangrijk zijn om dit te verklaren. Tenslotte 
wordt in Hoofdstuk 10 bekeken of persoonlijkheidskarakteristieken van de adolescent het beginnen 
met roken van de adolescent voorspellen.  
In voorgaand nationaal en internationaal onderzoek over roken zijn er belangrijke zaken 
onderbelicht gebleven, namelijk: a) de wederzijdse invloeden (bi-directionele relatie) tussen omgeving 
en individu, b) verschillen tussen oudere en jongere broer/zus in hetzelfde gezin (oftewel verschillen 
binnen gezinnen), c) het effect van moeder en vader apart, d) de verschillende perspectieven van 
familieleden binnen een gezin, e) het effect van de kwaliteit van ouder-kind communicatie over 
rookgerelateerde onderwerpen, en f) beïnvloedingsprocessen in stabiele vriendschappen en in 
interacties met vreemden. Met deze belangrijke kwesties is rekening gehouden in dit proefschrift. 
In Hoofdstuk 1 van dit proefschrift is er een aantal onderzoeksvraagstellingen geformuleerd, 
die in de Hoofdstukken 2 tot er met 10 worden behandeld. De eerste onderzoeksvraagstelling luidt: 
‘Zijn ouderfactoren direct en/of indirect gerelateerd met het rookgedrag en rookinitiatie van 
adolescenten?’. In voorgaand onderzoek is gebleken dat ouders een directe rol spelen bij het 
ontwikkelen van rookgedrag in de adolescent via algemene en rookspecifieke opvoeding en hun eigen 
rookgedrag. De indirecte relatie tussen opvoeding en het rookgedrag van adolescenten is echter 
nauwelijks bestudeerd. De bevindingen van Hoofdstuk 2 laten zien dat algemene opvoeding eerder 
indirect dan direct geassocieerd is met het rookgedrag van de adolescent. De kennis van ouders over 
de activiteiten van hun kinderen en de kwaliteit van de relatie tussen ouder en kind hebben een 
indirecte samenhang met rookgedrag en rookinitiatie van de adolescent. Deze ouderfactoren zijn via 
rookgerelateerde cognities (zoals attitudes, sociale norm, eigen effectiviteit en intenties) van 
adolescenten gerelateerd aan het rookgedrag en rookinitiatie van de adolescent. Rookgedrag van 
ouders blijkt direct en indirect samen te hangen met het rookgedrag en rookinitiatie van de adolescent. 
De tweede onderzoeksvraagstelling bestudeerd in dit proefschrift luidt: ‘Hebben de 
rookspecifieke opvoedingsstrategieën een preventief effect op het rookgedrag van adolescenten?’. 
Naast algemene opvoedingsstrategieën zoals het geven van ondersteuning en controle kunnen ouders 
ook rookspecifieke opvoedingsstrategieën gebruiken om te voorkomen dat hun kinderen gaan roken. 
Deze rookspecifieke opvoedingsstrategieën zijn echter nog nauwelijks in kaart gebracht. In dit 
proefschrift hebben we de volgende rookspecifieke opvoedingsstrategieën bestudeerd: huisregels, niet-
roken afspraak, frequentie en kwaliteit van communicatie, en constructieve en negatieve reacties op 
experimenteergedrag. De cross-sectionele bevindingen van Hoofdstuk 3 laten zien dat de meeste 
rookspecifieke opvoedingsstrategieën die ouders hanteren om het rookgedrag van hun kinderen te 
voorkomen niet geassocieerd zijn met het rookgedrag van adolescenten. Belangrijk is echter wel dat 
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frequentie en kwaliteit van communicatie samenhangen met het rookgedrag van adolescenten zoals 
blijkt uit de cross-sectionele bevindingen van Hoofdstuk 3, en de longitudinale bevindingen van 
Hoofdstuk 4. Echter, als ouders vaak met hun kinderen praten over roken blijkt dit het rookgedrag van 
adolescenten niet te voorkomen of te ontmoedigen, en voor de jongere kinderen binnen het gezin lijkt 
het zelfs een averechts effect te hebben. Daarnaast blijkt er een bi-directionele relatie te bestaan tussen 
de frequentie van rookspecifieke communicatie en het rookgedrag van de adolescenten. Dus als ouders 
en hun kinderen vaak praten over roken gaan deze kinderen eerder roken, maar andersom is het ook 
zo, dat als kinderen gaan roken er ook vaker in het gezin over roken wordt gepraat. Dit toont aan dat 
het geen eenrichtingsverkeer is van ouders naar adolescent toe maar dat ouders ook reageren op het 
gedrag van hun kinderen. Verder blijkt uit cross-sectionele en longitudinale bevindingen uit Hoofdstuk 
3 en 4 dat kwaliteit van rookspecifieke communicatie wel een preventief effect heeft op het 
rookgedrag van adolescenten. Kortom, het gaat er niet om hoe vaak over roken wordt gepraat, maar 
het is belangrijk op welke manier dat gebeurt tussen ouder en adolescent. Uit Hoofdstuk 4 blijkt de 
‘timing’ van communicatie ook een belangrijke rol te spelen aangezien frequentie van communicatie 
voornamelijk voor jongere kinderen binnen het gezin een averechts effect heeft.  
De derde onderzoeksvraagstelling die wordt bestudeerd in dit proefschrift is: ‘Zijn algemene 
en rookspecifieke opvoeding gerelateerd met elkaar, en is algemene opvoeding via rookspecifieke 
opvoeding indirect gerelateerd met het rookgedrag van de adolescent?’ De cross-sectionele 
bevindingen uit Hoofdstuk 5 tonen aan dat algemene opvoeding gerelateerd is met rookspecifieke 
opvoeding, en bovendien blijkt er inderdaad een indirecte samenhang te zijn van algemene opvoeding 
en rookgedrag adolescenten. De steun en manipulatieve psychologische controle door ouders zijn via 
rookspecifieke communicatie indirect gerelateerd met het rookgedrag van de adolescent. Het 
rookgedrag van ouders blijkt via rookspecifieke communicatie indirect samen te hangen met 
rookgedrag van de adolescent. Daarnaast blijkt er in de literatuur vrij weinig bekend te zijn of zelfs 
rokende ouders ook via opvoedingsstrategieën het rookgedrag van hun kinderen kunnen voorkomen en 
ontmoedigen. De bevindingen uit Hoofdstuk 2, 3 en 4 tonen aan dat ook rokende ouders via 
rookspecifieke opvoeding invloed kunnen hebben op het rookgedrag van hun kind. Alhoewel rokende 
ouders in mindere mate gebruik maken van rookspecifieke opvoedingsstrategieën vergeleken met niet-
rokende ouders, blijkt dat ook de rokende ouders succesvol acties kunnen ondernemen om het 
rookgedrag van hun kinderen te voorkomen en te ontmoedigen. 
De vierde onderzoeksvraagstelling bestudeerd in dit proefschrift luidt: ‘Zijn ouders in staat om 
accuraat het werkelijke rookgedrag van hun adolescente kinderen aan te geven, en andersom, zijn 
adolescenten in staat om accuraat het werkelijke rookgedrag van hun ouders aan te geven?’ Het blijkt
uit Hoofdstuk 6 dat zowel moeders als vaders niet goed kunnen inschatten of hun kinderen ooit hebben 
gerookt of momenteel nu wel of niet roken, maar dat adolescenten wel goed kunnen inschatten of hun 
ouders roken. Hier moet rekening mee worden gehouden in epidemiologische studies die het 
rookgedrag onder de bevolking willen vaststellen. Verder kunnen wellicht preventiecampagnes ouders 
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bewuster maken van het belang om te weten of hun kind rookt of niet. Kennis is immers een noodzaak 
voordat actie door ouders ondernomen wordt. 
De vijfde onderzoeksvraagstelling die is bestudeerd luidt: ‘Beïnvloeden beste vrienden en 
broers/zussen het rookgedrag van de adolescent?’ Beïnvloedings- en selectieprocessen in 
vriendschapsrelatie worden in de literatuur genoemd om te verklaren waarom sommige adolescenten 
wel roken en anderen niet. Deze twee processen worden in de literatuur echter nauwelijks apart 
onderzocht. In dit proefschrift proberen we deze twee processen zo goed mogelijk uit elkaar te halen. 
In Hoofdstuk 7 hebben we ons gericht op het beïnvloedingsproces. Uit de longitudinale bevindingen in 
dit hoofdstuk blijkt dat beste vrienden en adolescenten wederzijds elkaars rookgedrag beïnvloeden. 
Wanneer een beste vriend rookt zal de adolescent een groter risico hebben om te beginnen met roken 
en andersom. In voorgaand onderzoek is de invloed van broers en zussen weinig bestudeerd, en weten 
we eigenlijk niet of jongeren door hun oudere dan wel jongere broer of zus worden beïnvloedt. Uit de 
bevindingen in Hoofdstuk 7 blijkt dat als de oudere broer/zus rookt er een grotere kans is dat de 
jongste broer/zus begint met roken, maar dat een dergelijke invloed niet uitgaat van de jongere 
broer/zus. 
De volgende vraagstelling luidt: ‘Imiteren jongeren het rookgedrag van onbekende 
leeftijdgenoten en hangt dit af van de kwaliteit van de sociale interactie?’ De bevindingen van de 
observationale experimentele studie in Hoofdstuk 8 tonen aan dat jongeren zelfs beïnvloed worden 
door leeftijdgenoten die ze niet kennen en dat ze een groter risico hebben om te gaan roken en dit te 
continueren wanneer deze onbekende ander veel rookt. Imitatie blijkt een belangrijk mechanisme te 
zijn in verklaring van rookgedrag in een sociale, naturalistische setting. De kwaliteit van de sociale 
interactie tussen het individu en de vreemde zorgt er niet voor dat het individu de andere persoon meer 
gaat imiteren maar wel dat het rookgedrag gecontinueerd wordt.   
De zevende vraagstelling die is bestudeerd in dit proefschrift luidt: ‘Wordt de samenhang 
tussen karakteristieken van leeftijdgenoten in de adolescentie en het rookgedrag in jong volwassenheid 
verklaart door genetische danwel door omgevingsinvloeden?’ De bevindingen in Hoofdstuk 9 tonen 
aan dat de neiging van adolescenten om met bepaalde leeftijdgenoten om te gaan niet alleen verklaard 
kan worden door omgevingsinvloeden maar vooral door genetische invloeden. Dit suggereert dat 
vrienden worden geselecteerd op basis van hun individuele (genetisch aangelegde) karakteristieken. 
Bovendien is er een associatie tussen bepaalde leeftijdgenoten (bijv. leeftijdgenoten die georiënteerd 
zijn op school, of adolescenten die delinquent gedrag vertonen en middelen gebruiken) waar 
adolescenten mee omgaan tijdens de adolescentie periode en het rookgedrag van het individu in jong 
volwassenheid. Deze significante associatie wordt grotendeels verklaard door genetische invloeden en 
in mindere mate door omgevingsinvloeden.  
De laatste vraagstelling die in dit proefschrift is onderzocht luidt: ‘Zijn de 
persoonlijkheidskarakteristieken van de adolescent gerelateerd met het beginnen met roken van de 
adolescent?’ In de literatuur is weinig bekend over of persoonlijkheidskarakteristieken invloed hebben 
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op het rookgedrag van adolescenten. Uit de cross-sectionele en longitudinale bevindingen van 
Hoofdstuk 10 blijkt dat persoonlijkheid van de adolescent gerelateerd is met het rookgedrag van de 
adolescent. Aan de hand van een ‘variabelengerichte’ benadering blijkt dat de 
persoonlijkheidsdimensies Extraversie en Emotionele Stabiliteit (oftewel lage score op Neuroticisme) 
een kleine effect hebben op de kans dat iemand begint met roken. De persoonsgerichte benadering 
toont aan dat de drie persoonlijkheidstypen niet de rookinitiatie van de adolescent voorspellen. Dus 
alleen de persoonlijkheidsdimensies Extraversie en Emotionele Stabiliteit in een individu blijken voor 
een kleine deel te verklaren waarom adolescenten beginnen met roken.  
Tot slot worden in het laatste hoofdstuk van dit proefschrift (Hoofdstuk 11) de beperkingen en 
de implicaties van onze studies beschreven. Er kan worden geconcludeerd dat gedrag van personen in 
de omgeving zoals ouders, vrienden, broers/zussen maar ook (nog) onbekende leeftijdgenoten 
voorspellend zijn waarom jongeren roken. Ouders spelen een rol door de algemene en rookspecifieke 
opvoeding die zij op hun kinderen toepassen, maar ook door hun eigen rookgedrag. Leeftijdgenoten en 
vrienden spelen een rol via een complex van beïnvloeding- en selectieprocessen over tijd. Ook de 
individuele kenmerken van de adolescenten spelen een rol, zoals de persoonlijkheidskarakteristieken 
van de adolescent. In dit laatste hoofdstuk doen we ook suggesties voor vervolgonderzoek alsmede 
voor preventiecampagnes en beleid.  
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Summary 
The majority of the adolescents who smoke do not do this in isolation. In daily life, 
adolescents are exposed to the opinions and behavior of others in their environment. Some adolescents 
can be considered to behave like chameleons, in the sense that they react to their immediate 
environment and adjust their behavior to this environment. For example, a teenager will probably not 
light up a cigarette in the presence of his/her parents who disapprove of smoking, but when teenagers 
go out with their smoking friends they are more likely to light up a cigarette or take a few a puffs. 
Therefore, it is not surprising that previous studies showed that environmental factors influence 
adolescent’s smoking. Youngsters are exposed every day to a variety of models that smoke, such as in 
the visual media (in movies, on television, and by famous people such as pop/movie stars), inside their 
home (parents, siblings), at work or school (colleagues, classmates), or in groups (friends, 
romantic/intimate partner). Thus, the environment plays an important role in the development of 
smoking among young people and, in particular, persons in the immediate environment of the 
adolescent are important. These important persons in the life of adolescents include parents and peers. 
However, apart from environmental factors also individual characteristics, such as the personality of 
the adolescent, may influence adolescent smoking.    
Adolescence is a period in which teenagers usually start experimenting with substance use 
such as cigarette smoking. Especially in this period, experimenting with smoking is risky because the 
adolescent brain is vulnerable for nicotine because of continuing brain development in the teenage 
years; consequently, adolescents have an increased risk to develop a regular smoking pattern. This is 
an important reason to focus in this thesis on the early phase (initiation and experimentation) of 
smoking among adolescents and, therefore, to examine why young people start smoking. There are 
two additional reasons why it is important to focus on the smoking behavior of youngsters. The first is 
because smokers have an increased risk to experience smoking-related health problems, particularly in 
adulthood; therefore, preventing experimentation of smoking by young people may eventually lead to 
a decrease in morbidity and mortality rates. A second reason is because of the (high) prevalence rates 
of smoking in the Netherlands that have remained high for many years (except for the last two years).  
At the moment it is not entirely clear how parents and peers might affect the smoking behavior 
of children in the Netherlands. Previous research on smoking has primarily been conducted in the 
USA. The findings of these American studies might not be generalisable to the Dutch situation 
because the social acceptance of adolescents’ smoking behavior and/or the costs/availability of 
cigarettes probably vary between these two countries. Therefore it is important to investigate the 
smoking behavior of young people in the Netherlands so that effective prevention programs, targeted 
at the Dutch situation, can be developed to prevent and discourage smoking among youngsters.  
In this thesis we investigate how the behavior of parents and peers (siblings, friends, and 
unfamiliar peers), and the personality of the adolescent may explain the smoking of young people.  
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In Chapters 2 to 6 the role of parents is addressed; we examine to what extent parents 
influence the development of adolescent smoking and identify the mechanisms involved in this 
process. In Chapters 7 to 9 we study the role of peers in the development of smoking, and identify 
which mechanisms are important to explain this. Finally, in Chapter 10 we investigate whether 
personality characteristics predict smoking initiation of adolescents.        
In previous national and international research on smoking the following important issues 
have been underexposed: a) reciprocal influences (i.e. bi-directional relations), b) differences between 
older and younger siblings in the same family (i.e., differences within families), c) the effect of the 
mother and father separately, d) the different perspectives of family members within a family, e) the 
effect of the quality of the parent-child communication on smoking-related issues, and f) influences 
within stable friendships and in interactions with strangers. These important issues have been taken 
into account in this thesis.  
In Chapter 1 of this thesis a number of research questions are formulated, and these questions 
are addressed in Chapters 2 to 10.  
The first research question is: ‘Are parental factors directly and/or indirectly related with the 
smoking behavior and smoking initiation of adolescents?’ Previous research showed that parents play 
a direct role in the development of adolescent smoking by undertaking general and smoking-specific 
parenting, and by their own smoking behavior. The indirect relation between parenting and adolescent 
smoking has hardly been investigated. The results of Chapter 2 show that general parenting is 
indirectly rather than directly associated with adolescent smoking. Parents’ knowledge on the 
whereabouts and activities of their children and the quality of the parent-adolescent relationship are 
indirectly related with the smoking behavior and smoking initiation of the adolescent. These parental 
factors are related with adolescent smoking and smoking initiation through smoking-related cognitions 
(e.g., attitudes, social norm, self-efficacy and intentions). Thus, parental smoking is directly and 
indirectly related with the smoking behavior and smoking initiation of adolescents.   
The second research question examined in this thesis is: ‘Do smoking-specific parenting 
practices have a preventive effect on adolescent smoking?’ Besides general parenting such as giving 
support and control, parents may also undertake smoking-specific parenting practices to prevent 
adolescents from smoking. These smoking-specific parenting practices have hardly been explored. In 
this thesis we examined the following smoking-specific parenting practices: house rules, no-smoking 
agreement, the frequency and quality of communication, and constructive and negative reactions with 
regard to experimentation of smoking. The cross-sectional results of Chapter 3 show that most of these 
smoking-specific parenting practices undertaken to prevent adolescents from smoking are not related 
with adolescent smoking. However, the cross-sectional results presented in Chapter 3 and the 
longitudinal results in Chapter 4 indicate that the frequency and quality of smoking-specific 
communication are related with adolescent smoking. Surprisingly, even when parents frequently talk 
with their adolescents about smoking-related issues this does not seem to prevent or discourage 
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adolescents from smoking, and for younger children it may even have a counterproductive effect. 
Further, there is a reciprocal relationship between the frequency of smoking-specific communication 
and adolescent smoking. In other words, parents and adolescents who talk frequently about smoking-
related issues will have an increased risk to initiate smoking. Conversely, the other way around is also 
true: when adolescents smoke the parents and adolescents will talk more frequently about smoking-
related issues. These findings support the idea that parenting it is not a one-way process from the 
parent to the adolescent, but that parents also react to their child’s behavior. Further, the cross-
sectional and longitudinal results from Chapters 3 and 4 show that the quality of smoking-specific 
communication has a preventive effect on adolescent smoking. In sum, it is less important how often 
parents and adolescents talk about smoking-related issues but extremely important how (or the way or 
manner) this communication takes place between them. The findings presented in Chapter 4 also show 
that the ‘timing’ of the communication is important because the frequency of communication can have 
a counterproductive effect on younger children within the family.               
 The third research question examined in this thesis is: ‘Are general and smoking-specific 
parenting related to each other, and is general parenting indirectly related with adolescent smoking 
through smoking-specific parenting?’ The cross-sectional results in Chapter 5 indicate that general 
parenting is related with smoking-specific parenting, and there seems to be an indirect association 
between general parenting and adolescent smoking. Parents’ support and manipulative psychological 
control are indirectly related with adolescent smoking through smoking-specific communication. 
Parental smoking is indirectly related to adolescent smoking through smoking-specific 
communication. Furthermore, little known is known about whether smoking parents are able to 
prevent or discourage their adolescents from smoking by undertaking parenting practices. The findings 
in Chapters 2, 3 and 4 indicate that also smoking parents can influence adolescent smoking by 
undertaking smoking-specific parenting practices. Although it is shown that smoking parents are less 
engaged in undertaking smoking-specific parenting practices compared to smoking parents, the 
findings indicate that smoking parents are also able to undertake effective and successful parental 
action to prevent and discourage their children from smoking.       
The fourth research question investigated in this thesis is: ‘Are parents able to provide 
accurate reports on the smoking behavior of their children, and vice versa, are adolescents able to 
accurately report the smoking behavior of their parents?’ The results presented in Chapter 6 indicate 
that neither mothers nor fathers are able to accurately identify the lifetime and current smoking of their 
adolescents, while adolescents are able to accurately identify the smoking behavior of their parents. 
This finding has to be taken into account in epidemiological studies that aim to identify the smoking 
prevalence in a given population. Furthermore, prevention campaigns could be useful to make parents 
aware of the importance of knowing whether or not their child smokes. Knowledge is necessary before 
parents can undertake action.     
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The fifth research question is: ‘Do best friends and siblings influence adolescent smoking?’ 
The literature indicates that influence and selection processes occur in friendships and that these 
processes explain why some adolescent smoke and others do not. In the literature, however, the 
separate effects of each of these two processes have not been extensively investigated. Therefore, in 
this thesis we attempt to unravel these two processes. In Chapter 7 we focus on the influence process. 
The longitudinal results in this chapter indicate that best friends and adolescents influence each other’s 
smoking behavior. When a best friend smokes the adolescent will have a higher likelihood to smoke 
and vice versa. Few studies on smoking have investigated the influence of siblings and, as far as we 
know, studies have not differentiated between older and younger siblings. Thus, whether older and/or 
younger siblings influence adolescent’s smoking is still unknown. The findings in Chapter 7 indicate 
that adolescents with older siblings who smoke have an increased risk to smoke while younger 
siblings who smoke do not affect adolescent’s smoking behavior.  
The next research question is: ‘Do young people imitate the smoking behavior of unfamiliar 
peers (i.e., strangers) and does this depend on the quality of the social interaction?’ The results of the 
observational experimental study in Chapter 8 indicate that youngsters are influenced by unfamiliar 
peers and, thus, that they have an increased risk to smoke when the stranger smokes. Imitation is an 
important mechanism to explain the smoking behavior of individuals in social and naturalistic settings. 
The quality of the social interaction between an individual and a stranger does not contribute to the 
imitation of smoking but rather to the continuation of smoking.  
The seventh research question we examine in this thesis is: ‘Do genetic and/or environmental 
influences contribute to the association between adolescent peer characteristics and smoking in young 
adulthood?’ The findings presented in Chapter 9 show that an adolescent’s engagement with certain 
peers can be largely explained by genetic influences and to a lesser extent by environmental 
influences. This finding suggests that friends are selected based on their individual (genetic 
predisposed) characteristics. Further, there is an association between adolescent’s engagement with 
peers who have certain characteristics (e.g., peers who are school-oriented, or adolescents who display 
delinquent behavior and substance use) and the smoking behavior in young adulthood. This significant 
association is largely explained by genetic influences and to a lesser extent by environmental 
influences.       
The final research question investigated in this thesis is: ‘Are the personality characteristics of 
the adolescent related with adolescent’s initiation of smoking?’ Little is known about the extent to 
which personality characteristics influence adolescent smoking. The cross-sectional and longitudinal 
results presented in Chapter 10 indicate that an adolescent’s personality characteristics are related with 
adolescent smoking. With regard to the variable-centered approach, the results indicate that the 
personality dimensions Extraversion and Emotional stability (i.e., low on Neuroticism) have small 
effects on an adolescent’s likelihood to smoke. The person-oriented approach shows that the three 
personality types do not predict adolescent smoking initiation. Thus, only the personality dimensions 
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Extraversion and Emotional stability of an individual explain for a small part why adolescents initiate 
smoking.    
Finally, in the last chapter of this thesis (Chapter 11) the shortcomings and the implications of 
our studies are discussed. We conclude that the behavior of persons in the immediate environment 
(such as parents, friends, and siblings), as well as strangers, predict why adolescents smoke. Parents 
play a role by undertaking general and smoking-specific parenting as well by their own smoking 
behavior. Peers and friends play a role by means of influence and selection processes over time. Last 
but not least, the individual characteristics of adolescents also play a role including, for example, 
personality characteristics.  
In this final chapter we also present recommendations for future research and for prevention 
campaigns and policymaking.  
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